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CHAPTEE I. 
Introduction, 

In collecting the following information the writer is anxious 
to explain that having served his apprenticeship to an 
eminent wine growing firm in Sicily, with whom he was 
also associated for twenty-four years, he greatly needed, 
during the early portion of his career, some such work 
which would not only treat of wine, its growth, and 
maturing; but would include the cultivation of the vine, 
an analysis of the best soils, how to determine such, a 
description of the best vines, the different methods of 
distillation, the preparation of "Vino Cotto '* {arrope), 
**Saffone^* (geropiya), the seasoning and sulphuring of 
casks, hints in the purchase of oak, &c. ; in short, a work 
which would be of service to him as a wine-cooper, the 
title his indentures gave him, and a term which in 
olden times signified one cognizant of all appertaining 
to the trade, from the culture of the vine to the shipment 
of the wine : but as all his researches for a work of that 

B 
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class were fruitless, he has therefore been induced to 
compile the following facts (for he wishes to lay claim to 
Httle else), which he hopes may be of some utility to any 
who may select the wine trade as a profession. 

The authorities that have been referred to are numerous, 
including Jullien, Bernard, Crawfurd, McCulloch, Busby, 
Cooley, Shaw, Inglis, White & Johnston, Bedding, Mulder, 
Ford, Gorman, Knight, Griffin, Ure, Gill, &c.; but much 
of the information regarding Xerez, and its trade, was 
gained by a personal visit in 1869, when anxious to acquire 
some knowledge by which the wines of the firm, with whom 
he was then associated, might be improved. 

In a short treatise on Sherry, which lately appeared, 
there is the following passage, which is equally applicable 
to all other full-bodied and reinforced wines, such as Port, 
Madeira, and Marsala. The writer says: — "How Httle is 
known about sherry; nor is it surprising, for the consum- 
ing pubHc look for information from the wine merchant, 
who too often, more particularly in the provinces, knows 
nothing himself as to the actual growth and rearing of 
sherry. Sherry to him is the sherry he sees in England, 
and what its component parts are he knows not, and cares 
not. Yet in this wine, of aU others, a merchant should 
study the product of the grape *a6 initio,' for thus only 
can he trace the different characters of the natural wines 
after they are blended. The ignorance of the retailer exists 
as a unique characteristic of the urine trade, that capital and 
co7inection are considered sufficient qualification, without tech- 
nical education or training, Knowledge in this trade does 
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not differ from any other kind of knowledge, for the more 
a man knows the more he feels he has to learn. A little 
reflection will show that as much time, and even more 
arduous application, are necessary in the education of a 
wine merchant, than what is wanted in many other trades.*' 
Whilst fully 'endorsing this opinion, it is trusted that 
the following remarks may he found serviceable ; and to 
commence the subject **afe initio,'' we shall begin by 
describing the soil and aspect most suitable to the vine. 
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CHAPTEE il. 
Soil and Aspect adapted for VInes. 

Although such a good authority as Chaptal has stated that 
the component parts of the soil adapted i(Jr the vine are not 
a matter of such great importance as is generally supposed; 
and provided the soil is porous, free, and light, so as to 
absorh sufficient moisture for the nourishment of the plant, 
nothing better can be desired, yet in Spain, as well as in 
Sicily, the vine cultivators prefer the white marl to the 
calcareous land, and are firmly of opinion that such only 
can produce first-class wines. These soils, light in colour, 
do not crack and split into deep fissures, allowing the sun's 
rays to approach the roots, as dark and heavy soils do; 
they are easily permeable to water, yet, by their composition, 
somewhat retentive. 

The best in the neighbourhood of Xerez has been found 
to consist of 70 per cent, of carbonate of lime, with sihca 
and clay; this produces the choicest wines. 

Don L. de Olazabel, who has written on the soil and 
climate of Spain, gives the following as an analysis of the 
land from the left bank of the Nervion, in the district of 
Abando, as foUows : — 

Carbonate of Lime 40*09 

Argil (silex, alumina, and oxide of iron) 85'66 
Broken and small flints 14*20 

Manure and vegetable soil 10*16 

100*00 
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It must not, however, be inferred from this that cal- 
careous soils only are suitable for vines ; as we find that a 

granite debris forms the foundation of the lands where the 
Hermitage wines are grown; Silicious soil interspersed 
with flints famishes the celebrated wines of Chateau 
Neuf, Verte, and La Gaude. Schistose districts afford 
also good wine, as that called La Malgue ; nevertheless, it 
is undeniable that from calcareous soil only can fine dry 
wines be grown. The red barros, or sandy quartz, mixed 
with lime and oxide of iron, found near Xerez, produces a , 
good wine, but rather coarse; the Arenas, sandy, and the 
Bugeo, dark- brown alluvial soils, are the most extensive 
and the most productive in that neighbourhood, but the 
wine grown is coarse and thin ; nevertheless, it forms the 
staple of what is shipped to England as Sherry as well as 
of Marsala, for the same classification is equally applicable 
to the N.W. district of Sicily. When the vine lands are 
too light, or too dense, they maybe modified within certain 
limits, by introducing into them either argillaceous, or 
sihcious matter; marl is excellent, almost for all grounds 
which are not previously too calcareous, being alike useful 
to open dense soils, and to render porous ones more re- 
tentive. 

Li strong argillaceous ground, imless lying upon a sandy 
or chalky bottom, the vine does not yield well. Sandy 
soils generally produce wines which are feeble and want 
colour; on the other hand, volcanic soils are excellent. 
One of the main features is to have a soil where water will 
not lodge, either superficially or at the bottom of the strata. 
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The best aspect for vineyards is that on the slope of hills, 
facing the south, protected from cold blasts and fierce 
winds, where the plants can bask in the sunshine, and yet 
bathe in the dews of evening; in such exposures the 
grapes attain the greatest maturity, and the vintage is 
most certain. 

In steep places, where the soil might be carried away by 
rains in winter or spring, terraces are formed, by building 
massive stone walls along the slope, and levelling the soil 
behind ihem. The walls serve to reflect the heat and 
form a shelter to the vines below, thus a whole hill is 
sometimes covered with terraces from top to bottom, and 
then the wine is generally good, if the exposure be favour- 
able. 
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CHAPTER m. 

Classification of Soils. 

It will be well at this stage to describe the mode of testing 
soils. Spread a weighed quantity of the soil in a thin 
layer upon writing paper, and dry it for an hour or two in 
an oven, or upon a hot plate, the heat of which is not 
sufficient to discolour the paper; the loss of weight gives 
the water it contained. While this soil is drying, a second 
weighed portion may be boiled or otherwise thoroughly 
incorporated with water, and the whole then poured into 
a vessel, in which the heavy sandy parts are allowed to 
subside imtil the fine clay is beginning to settle also ; this 
point must be carefully watched, the Hquid then poured 
off, the sand collected, dried as before upon the paper, 
and again weighed. This weight is the quantity of sand 
in the known weight of moist soil, which, by the previous 
experiment, has been foimd to contain a certain quantity 
of water. 

Thus, suppose two portions, each 200 grains, are weighed, 
and the one in the oven loses 50 of water, and the other 
leaves 60 grains of sand, then the 200 grains of moist are 
equal to 160 grains of dry soil, and contain 60 of sand or 
40 in 100 (40 per cent.) ; it would therefore be properly 
called a clay loam. 

Marly soils are those in which the proportion of lime is 
more than 5, but does not exceed 20 per cent, of the whole 
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weight of the dry soil. The marl is a sandy, loamy, or 
clay marl, according as the proportion of clay it contains 
would place it under the one or the other denomination, 
supposing it to he entirely free from lime, or not to contain 
more than 5 per cent. 

Calcareous soilsy in which the lime, exceeding 20 per cent., 
becomes the distinguishing constituent; these are also 
called calcareous clays, loams, or sands, according to the 
proportion of pure clay which is present in them. The 
determination of the lime when it exceeds 5 per cent, is 
attended with no difficulty. Thus, to 100 grains of the dry 
soil, diffused through half a pint of cold water, add half a 
wine-glassful of muriatic acid (the spirit of salt of the 
shops), stir it occasionally during the day, and let it stand 
over night to settle. Pour off the clear hquor in the 
morning, and fill up the vessel with water to wash away 
the excess of acid; when the water is again clear, pour it 
off, dry the soil, and weigh it ; the loss will amount gene- 
rally to one per cent, more than the quantity of lime 
present ; the result will be sufficiently near, however, for 
the purposes of classification. If the loss exceeds 5 grains 
from 100 of the dry soil, it may be classed among the 
marl; if more than 20 grains, among the calcareous soils. 

The several steps, therefore, which are necessary in 
examining a soil, with a view of so far determining its 
composition as to be able precisely* to name and classify 
it, will be best taken in the following order: — ^Weigh 
100 grains of the soil, spread them in a thin layer upon 
white paper, and place them for some hours in an oven 
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or other hot place, the heat of which may be raised till 
it begins slightly to discolour the paper. The loss is 
water. Secondly. Let it now (after drying and weighing) 
be again placed over the fire, heat it to dull redness, or 
over a lamp, till the combustible matter is burned 
away ; the second loss is organic, chiefly vegetable matter 
with a Httle water which still remained in the soil after 
drying. Thirdly. After being thus burned, let it be put 
into half a pint of water, with half a wine-glassful of 
spirit of salt, and frequently stirred when minute bubbles 
of air cease to rise from the soil. On settling, this process 
may be considered as at an end. The loss by this treat- 
ment will be a Httle more than the true per-centage of 
lime, and it will generally be nearer the truth if that 
portion of the soil be employed which has been previously 
heated to redness. Fourthly. A fresh portion of the soil, 
perhaps 200 grains, in its moist state, may now be taken 
and washed, to determine the quantity of sihcious sand it 
contains. If the residual sand be supposed to contain 
calcareous matter, its amount may readily be determined 
by treating the dried sand with diluted muriatic acid in 
the same way as when determining the whole amount of 
lime (8^) contained in the unwashed soil. 

The weighings for the purposes here described may be 
made in a small balance, with grain weights, sold by a 
druggist for 6s. or 6s., and the vegetable matter may be 
burned away on a shp of sheet iron, or in an untinned 
iron table-spoon, over a bright cinder or charcoal fire, care 
being taken that no scale of oxide which may be formed in 
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the iron be allowed to mix with the soil when cold, and 
thus increase its weight. Those who are inclined to per- 
form the latter operation more neatly may obtain for about 
6s. each, from the dealers in chemical apparatus, thin, 
light, platinum capsules, from 1 to 1^ inches in diameter, 
capable of holding 50 or 100 grains of soil, and for a few 
shillings more a spirit-lamp, over which the vegetable 
matter of the soil may be burned away. With care, one of 
these capsules will serve a lifetime. 
Example — Selected a portion of soil. 

1. After being dried in the air, and by keeping some 
time in paper, it was dried for some hours at a tempera- 
ture sufficient to give the white paper below it a scarcely 
perceptible tinge ; by this process 104 j^ grains lost 4 grains, 

2. When thus dried it was heated to dull redness, it first 
blackened, but gradually assumed a pale brick colour, the 
change of course beginning at the edges ; the loss by this 
process was 4^ grains. 

8. After this heating it was put into half a pint of pure 
rain water, with half a wine-glassful of spirit of salt ; after 
some hours, when the action had ceased, the soil was 
washed and dried again at a dull red heat; the loss 
amounted to three grains. 

4. Washed with water by decantation 100 grains of the 
soil, left 70 grains of very fine sand, or 104 i^ would have 
left 78 grains. 

The soil therefore contained;— 
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Grains. 



Water 

Organic matter less than 4i 

Carbonate of Lime 

Clay 

Sand, very fine 



4 


8.9 per cent 


1 4i 


4.1 


8 


8.0 


20J 


19.0 


73 


70.0 


104i 


100.0 



The soil, therefore, containing 70 per cent, of sand, 
separable by decantation, is properly a sandy loam. 

A loamy soil deposits 40 to 70 per cent, of sand by 
mechanical washing. 

A sandy loam leaves from 70 to 90 per cent, of sand. 

A sandy soil contains no more than 10 per cent, of pure 
c'ay. 

Clay soils are considered best for wheat, loamy for 
barley; sandy loacis, for oats or barley; such as are 
more sandy still, for oats and rye; or those almost pure 
sand, for rye alone. 
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CHAPTEE IV. 

Description op Vines. 

The principal vines grown in the N.W. province of Sicily, 
of which, according to Consul Dennis, there are niDeteen 
varieties in the whole island, -and (for mosto) as follows : — 

Cataratti 
Pignatelli 
. Catanesi Nero. (Black Hamburg) 
Catanesi Bianco (White Hamburg) 
Curriola 
Zibbibo 
Muscatelli 
Domaschini 

Besides which, there are " Tre Volte," **Dite di donne" 
(Lipian),**GrecoNapoHtano," " Centi KotoU," &c.; but these 
latter are generally cultivated on trelHses. As a praise- 
worthy attempt has been made to improve the quality of 
Sicilian wines, by introducing a few of the Spanish vines, 
we shall enumerate the best of that country, as well as of 
France, which might with advantage be planted there, 
gathered from Mr. Busby's notes made during his visit to 
those countries. 

Spanish Varieties. 
In the following list the seven numbers are those culti- 
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vated in the vineyards in the neighbourhood of **Xerez 
de la Frontera," and which produce sherry. 

No. 1. Pedro Ximenes. 

Stock, large, bark adhering loosely. 
Branches, rather numerous, of middle length, or rather 
short ; thickness, middling. 

Colour, reddish-grey, soffc; the distance between the 
Imots, middling. 

Secondary Branches, abundant, with enough of dwarf 
branches (grapillons). 

Buds, large, very pointed. 

Leaves, of middling size, sometimes rather small, rather 
irregular, slightly lobed, downy on the underside, 
smooth above, slightly attached, edges indented, 
with rather short indentations; the foot stalk is 
almost perpendicular to the leaf, and the bases of 
the nerves are red. 

Bunches, pretty numerous, of middling size, of a cylindric 
and conic shape; with some small grapes, which, 
however, all ripen ; stalks tender. 

Berries, 5^ lines (twelfth parts of an inch) in length, five 
in thickness, very obtuse ; the colour white, rather 
gilded (dore), rather transparent; easily separate 
from the stalk ; soft, not fleshy, extremely sweet ; 
skin very fine; ripen very early; the ring round 
the insertion of the stalk simple, with five, and 
rarely four, angles, bright grey. 
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Observations, 

The specific gravity of the must of this grap*^ was on 
the 15th of September, at San Lucar, after two days' 
exposure to the sun before pressing, 12^^ degrees of the 
hydrometer of Baume, which is equal to 1*«092 ; and at 
Paxarete, on the 2nd of October, its mustf after four days' 
exposure, weighed 16 degrees, or 1*121. 

This grape rots more readily than any other variety, as 
it is much attacked by bees and wasps in consequence of 
its extreme sweetness, and the fineness of its skin. Its 
must is considered the most precious either for sweet or 
dry wines, and it enters largely into the composition of all 
the most valuable wines of the south of Spain. It is not 
esteemed for brandy. 

This variety is said to have been originally transplanted 
from Madeira and the Canaries to the banks of the Ehine 
and the Moselle, and thence by Pedro Ximenes to Malaga 
about two centuries ago. At Malaga and Grenada one 
half of the plants in the vineyards consist of this variety; 
at Xeres, one-eighth ; at Motril, four-fifths ; at Paxarete, 
one-fourth. 

No. 2. Muscatel Menudo Blanco (Small White). 

Description, 

Stock, small ; buds very early. 

Branches, rather numerous, prostrate, very unequal in 
length, weak, round, entirely naked, bright reddish- 
grey, very soft ; distance between the knots rather 
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long ; very few small bunches (grapillons), tendrils 
opposite to the leaves, and branchy. 

Leaves, rather small, rather irregular ; entire or nearly 
so; shining, green inclining to yellow, but rather 
deep in the upperside ; somewhat downy ; indenta- 
tions rather short; stalk smooth, and of a bright 
red, generally forming an acute angle with the leaf. 

Bunches, few, small, oval, and cyHndric, very compact, 
ripens throughout, stalk rather woody. 

Bebbies, small, almost equal, very obtuse, rather hard, 
rather fleshy, of an insipid sweet taste, ripen very 
early and easily rot; skin rather thick; without any 
ring where the stalk is inserted. 

No. 8. Mantuo Castillan. 
Description, 

Stock, trunk large, head large, bark rather thin. 

Bbanches, not so numerous as those of the preceding, 
partly prostrate, and partly straight, long, rather 
small, round, of a clear reddish-grey colour in the 
under part, and the under part white, spotted with 
red; distance between the knots, long; very few 
dwarf bunches ; buds rather pointed. 

Leaves, middling size, the lower ones large, rather irre- 
gular, almost entire, shrivelled ; very cottony on the 
under side, the cotton white, and adhering strongly. 
Before the maturity of the fruit the larger leaves 
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take a yellow colour ; the stalk is of a clear red and 
almost at right angles to the leaf. 

3uNCHEs, rather large, stalk flexible. 

Bebries, 9 lines long, and 8^ thick, fleshy, very savoury, 
the veins apparent, the skin flne, the ring circular, and 
decidedly marked of a clear grey, and sometimes with 
five angles, and of a deep reddish-grey, commonly rather 
slender towards the point. The must of this grape marked 
at San Lucar on the i8th of September 9 degrees, and 
on the 19th of the same month 9J degrees of Baume's 
hydrometer, or 1*064 and 1'069. This grape bursts and 
rots if exposed to rain after it is ripe. At Xeres it is 
chiefly cultivated in the sandy soils, and is more valued as 
an eating grape than for wine. It is also hung up to keep 
for winter provision. 

No. 4. Ura de Eey (White), 

Description, 
Stock, large. 

Bbanches, few, horizontal, middhng or rather small; 
round, reddish-grey, rather bright ; very few dwarf 
branches ; few secondary branches. 

Leaves, rather small, rather irregular, generally entire ; 
sometimes very slightly lobed, rather bright on the 
upper side, the other side entirely naked, indenta- 
tions rather short ; stalk naked, rather a bright red, 
almost at right angles with the leaf. 

Bunches, large, irregular, composed of small compound 
bunches in the upper part of the bunch, and simple 
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bunches towards the end, very few small berries, 
which all ripen ; stalk long, of middling thickness, 
tender, greenish. 

Bebbies, white, rather hard, an inch long, by ten Hnes in 
thickness, very unequal, very obtuse, very trans- 
parent, not fleshy, sweet, but rather harsh or rough, 
skin very fine, ring strongly marked. 

No. 5. MoLLAR (Black). 
DescHption. 
Stock, middling, buds in the ordinary time. 
Branches, numerous, prostrate, long, rather slender, 
round, of a deep reddish-grey colour ; distance be- 
tween the buds middling ; very few dwarf bunches. 

Leaves, with extremely short indentations, rather 
shrivelled, reddish at their first development, and 
afterwards of a very yellowish-green, and rather 
shining ; they become reddish before their fall, the 
under surface covered with a very adhesive white 
cotton; the stalk either naked, or very shghtly 
downy, of a reddish colour, and at rather an acute 
angle with the leaf. 

Bunches, rather large, a Uttle irregular, with compound 
bunches in the upper part of the bunch and simple 
bunches near the end; very few small berries, 
generally all the berries ripen equally, but some- 
times a part remains green ; the stalk long, slender, 
and brittle. 
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Bebbies, eight lines in length and 8^ in thickness, rather 
unequal, very obtuse, not fleshy ; the skin fine, the 
ring scarcely observable ; colour blackish-grey, ripen 
early. 

The must of this grape weighed at San Lucar, on the 
16th September, 9 degrees of Baume, or 1'064 ; on the 80th 
of the same month, at Paxaret<e, 12 degrees, or 1*089. At 
Xeres it is planted in the proportion of one-third in the 
vineyards of the Arenas. At Aroos, Espera, and Paxarete, 
it occupies four-fifths of the vineyards. 

No, 6. MoscATSL GoBDo Blanco (Large White). 

Description, 

This variety differs from the small Muscat by the great 
size of the stock ; by its branches, which are also thicker and 
of a yellow reed-like colour ; and by its berries, which are 
a little gilded, and of 11 lines in length by 9^ in thickness. 

The must of this grape, at Chipiona, weighed, on the 
15th September, after three days* exposure to the sun, 
12 degrees, or 1*089. At Palmosa, on the 26th of the same 
month, it weighed 18 degrees, or 1*096. In October, 1808, 
it weighed 15 degrees, or 1*114. This is the grape from 
which are made the best Malaga rasins, 

Yabibt^ss fbom Malaga. 
No. 7. Muscatel. — The same as No. 6. 

No. 8. Pedbo Ximenes. — The same as No. 1. 
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No. 9. Labga (White). 

This variety is also employed at Malaga and its environs, 
iu making raisins. 

It is called Larga from its long shape, the berries being 
10 lines in length and only 6^ in thickness. Its products 
are called sun raisins. It is a free bearer, and is said to 
make a good mixture, with the Pedro Ximenes, for wine. 

No. 10. Jabn (White). 

« 

This variety is cultivated in almost every province in 
Spain, although Boxas Clemente considers it doubtful 
whether it is in every place the same variety which goes 
by that name. It is generally esteemed for making wine, 
and yields a large proportion of brandy. It is also used 
for Lexia rasins. It is very late in ripening. 

No. 11. Mabbelli (White). 

This is chiefly consumed as an eating grape. This name 
is not to be found in the collection of Boxas Clemente. 

No. 12. Cabbiel (Black). 

This \& also an eating grape. Boxas Clemente observes 
that the only time he ever found the full number of seeds 
assigned by botanists to the vine (viz., Ave) was in a grape 
of this variety. 

No. 18. DoBADiLLo (White). 

This grape is used for wine and for Lexia rasins. Boxas 
CSemente observes that it bears a strong affinity to the 

o2 
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Jaen ; like it, it is late in bearing ; it is mixed with the 

Pedro Ximenes at Malaga, in making a particular kind of 

wine. 

No. 14. Don Bueno (White). 

This variety is used only in making wine. 

No. 15. Temprana (White). 

Boxas Clemente identifies this variety as the same with 
the common Listan and the white " Palomino " of Xeres. 

The must of this grape weighed at San Lucar on the 
15th September from 10 to 11 degrees, or 1*070 to 1*075, 
but the must of grapes of the same variety, which had been 
three days exposed to the sun, weighed 15 degrees, or 1'114. 
The same author says it unites every desirable quality to 
famish a good wine. At San Lucar it occupies the pro- 
portion of nineteen-twentieths of the vineyards ; it is also 
very extensively cultivated at Xeres and Port St. Mary's, 
and enters largely into the composition of the wines called 
Paxarete, Ximeues, Muscats, and Fintilla. Although it 
is not a large grape, it is also extensively cultivated for 
eating. 

No. 16. Layren (White). 

This is cultivated as an eating grape at Malaga. It ic 
classed by Boxas Glemenfce as one of the Mantuo tribe. 

FBENCH VABEETIES. 

Vines op Boussillon. 

No. 1. Carigiian — Crignane Cavoleau. — Black, with a 
thick skin, deeply coloured^ and yields largely. This 
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grape by itself would produce a dry wine. Cavoleau 
says of this grape, that it is rich in saccharine 
matter, although harsh to the taste and very 
mucilaginous. 

No. 2. Qrenache. — ^Black, skin very thick, but yielding 
less colour than that of the preceding. This grape 
by itself would yield a street wine. Cavoleau adds 
of this grape, that it is rich in saccharine matter, 
and strongly impregnated with aroma. 

No. 8. Mataro. — ^Black, skin less thick, but yielding a 
good deal of colour. This grape yields the most 
abundantly, and of itself would give a dry wine. 
Cavoleau observes that this is the only vine of the 
province that yields annual and almost equal vin- 
tages ; the other varieties sometimes yields abund- 
antly, but their produce is uncertain. 

Note. — The above three varieties are in general equally 
distributed in the vineyards of the department of Pyre- 
nees Orientales, and furnish the wine of exportation 
known by the name of Yin de Eoussillon. 

No. 4. Mourastell. — ^Black. This variety differs very 
little from the Mataro, but the grapes are rather 
smaller. 

No. 6. St. Antoine. — ^Black, the grape very large. It 
is a very good eating grape, although the skin is 
rather strong. The wine made from this grape by 
itself has very agreeable flavour, but it yields 
very little. 
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No. 6. Blanquctte, — ^White, thin-skinned, of a very good 
flavour, yielding a heady white wine, which is em- 
ployed in giving strength to the light white wines 
of Lauguedoc. 

No. 7. Mtucat. — ^A strongly-flavoured white grape, ex- 
cellent for eating, yields little, and arrives early 
at maturity. 

No. 8. PiqvS'FouUe, — ^A pink-coloured grape, very fine- 
skinned, and excellent for eating. It yields a light- 
coloured wine (olairet) of agreeable flavour. Cavo- 
leau says that the wine of this grape is distinguished 
for its agreeable bouquet. 

No. 9. Hermitage, — This variety was brought to Rous- 
sillon some years ago by M. Durand from the 
celebrated vineyards of Hermitage, on the banks 
of the Rhine. It yields little, but the flavour of its 
produce is excellent. The wine made from this 
grape in Roussillon has less ^* finesse'* but more 
strength than in its original soil. 

No. 10. Pause, — ^White, the bunches very large and 
long, the berries also large and long; produces 
plentifdlly; the flavour resembles the Muscat. It 
is good both for wine and for eating ; ripens rather 
early, and is a scarce variety in that district. 

No. 11. PampaneUe, — ^Black; a very delicious grape, 
but very tender; it produces abundantly, but is 
destroyed in such quantities by the bees that there 
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is seldom much fruit gatheted; it also decays 
easily after rain. 

No. 12. Piqu4 PoulU JVbtr.— Black. This variety of 
the Pique Poulle does not produce much, except- 
in very favourable seasons. It yields a light wine 
which is very early fit for use. 

No. 18. Grmache Blanche.— Vlinte. This variety of 
the Grenacheis only used in the district of Collioure 
to hang up for winter provision of grapes. It pro- 
duces plentifully ; the bunches are large, the skin is 
very tough, and it has always a bitter taste. 

The four following varieties are from Rivesaltes, famous 
for the sweet wine produced there, which bears the highest 
reputation of any Vin de Liqueur in France. 

No. 14. Macaheo. — White. This variety of itself yields 
a sweet wine almost equal to the Muscat. The 
bunches are large, and keep well when suspended 
for winter provision. Oavoleau observes that small 
quantities of Maoabeo wine are made by private 
families for domestic consumption, but it is never 
found in commerce. 

No. 15. Muscat. — This is the grape which is chiefly 

employed in making the celebrated sweet wine of 

Bivesaltes. 

According to the statement made by the '^vigneron,*' 

from whom the cuttings were procured, 600 stocks yield 

200 bottles of wine. Cavoleati observes that there are 

three varieties of the Muscat employed ki makin^^ the wine 
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of Eivesaltes; viz.: — "The Muscat of Alexandria, the 
round white Muscat, and particularly the St. Jacques.*' 

No. 16. Orenache Blanche^ already described under 
No. 18. 

No. 17. Piqiie Poulle Noir already described undei 
No. 12. 

The following twenty-five varieties are from vineyards 
in the neighbourhood of MontpeUier, in the department of 
Herault, formerly Languedoc. Cavoleau does not notice 
the varieties of vines cultivated in this department, which 
is not celebrated for the qualities of its wine in general, 
although it produces the famous Muscat wines of Fron- 
tignan and Lunel. Of 45,000,000 gallons of wine annually 
produced in the department of Herault, 28,100,000 are 
converted into brandy or spirits of wine. 

No. 18. Ayad$, — ^White, yields well, and is good both 
for eating and for wine. 

No. 19. Mourastell, — ^Black, a very good grape ; came 
orginally from Perpignan. 

No. 20. Ayade Noir, — Black, produces plentifully, and 
is good for making brandy. 

No. 21. (7a%/ian.— Black. This is the best variety for 
making brandy; it yields well. 

No. 22. Ramonen, — ^Black, yields largely, and is also 
suitable for distillation. 

No. 28. Terret. — ^Black, yields well, and is also suitable 
for brandy. 
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No. 24. Fontainbleau. — An excellent eating grape, and 

ripens very early. 
No. 26. Espar. — White. This variety is good for 

brandy, but does not yield much. 

No. 26. Chasselas, — White. This is an eating grape, 
but also yields a good white wine. 

No. 27. Ugne, — ^White, makes a good white wine, ripens 

early. 
No. 28. Muscat. — ^Black, yields well, and is good for 

brandy. 
No. 29. Madeleine. — ^White, ripens very early, but is 

not good either for wine or brandy. 
No. 80. Corinth. — ^Black, is excellent both for wine 

and brandy, and yields well. 

No. 81. Terret Bourret. — ^Yields very well, and is ex- 
cellent for distillation. 

No. 82. Aspirant Verdal. — Produces largely, and yields 
a fine wine. 

No. 88. Olivette. — ^A very large white grape, good both 
for wine and brandy ; it is also put into brandy to 
give it a flavour; it yields well. 

No. 84. Clair ette de lAmousin. — ^Produces abimdantly, 

and yields a peculiar and excellent white wine. 

No. 86. Merveille. — ^Black, yields well, and is good for 
brandy. 

No. 86. Aspirant. — Black, yields largely, is excellent 

for eating, and makes good wine, but is worth 

nothing for brandy. 
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No. 87. Espar Noir. — ^Black, yields well, and is good 
for makiiig brandy. 

No. 88. Pique PoulU Chris. — Grey, is good for wine 
and brandy. 

No. 89. Muscat. — ^White, is good for eating, for wine, 
and for brandy. 

No. 40. Bois dur. — ^Black, yields well, is good for 
brandy. 

No. 41. Cinque Saut* — -Yields well, produces excellent 
wine, and is also good for eating and for brandy. 

No. 42. Aramon. — Black, yields well, is good for 
brandy, but not for wine. 

The following six varieties are from. Boquevaire, the 
district in which most of the rasins and other dried fruits 
of Provence are prepared* 

No. 48. Pause or Passe, — "White. This is the grape 
with which the best raisins of Provence are made. 
The bunches, are large, the skin of the berry is 
tender. M. Negrel Ferand says, that ^^this is a 
very strong and vigorous vine, which requires a rich 
soil to give it all the development of which it is 
capable. Placed in these circumstances, it produces 
abundance of grapes of an extraordinary largeness, 
which are excellent both for eating and to preserve 
for the winter ; it vegetates very early, requires to 
be pruned rather long, and succeeds perfectly in 
the trellis." 

No. 44. Arignan.—Ynaite. This grape is also dried 
for raisins, but being much smaller than the Pause, 
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the raisins bring a third less in the market. Ac- 
cording to Negrel Ferand, it is an ancient vine, 
and yields a very sugary grape when cultivated on 
light, dry soils. It is mixed in the proportion of a 
tenth with the Muscat grape to make the Muscat 
wine; and when employed alone it yields a wine 
which, if properly treated, froths very well. 

No. 45. Pascal, — White. This grape is used in making 
white wine. According to Negrel Ferand, it is cul- 
tivated to a great extent in consequence of its 
abundant produce, and is good both for eating and 
white wine. 

No. 46. Pause Miisquee, — This variety is said to be 
the same as the Muscat of Alexandria ; it is seldom 
preserved for raisins in Provence, as they find it 
difficult to dry, owing to the thickness of its skin. 
Negrel Ferand says, that though less cultivated 
than the common Pause, it is more worthy of 
attention, only that it frequently blights in flower- 
ing. The remedy which he suggests for this is to 
prune it long. He adds that, if cultivated with care, 
its raisins would rival the best raisins of Malaga; 
but it is questionable .whether the degree of heat at 
Eoquevaire is sufficient to dry it perfectly. 

No. 47. Bouteillant, — ^Black. This variety yields very 
largely, and is considered the most advantageous 
for making wine in the district, as far as quantity is 
concerned. According to Negrel Ferand, it is a 
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strong and vigorous vine, which yields abundance 
of large bunches of large grapes; but the wine, 
though abundant, is weak, and has httle colour. 

No. 48. Brunfourcat, — This grape yields the best wine 
of the district, but in less quantity than the above. 
According to Negrel Ferand, it came originally 
from Bordeaux, and yields an excellent wine when 
cultivated on a light soil on the slope of a hill. 

The following three varieties are from the Hill of 
Hermitage, and are the varieties exclusively cultivated in 
the best vineyards ; — 

No. 49. Ciraa — Cavoleau Scyras. — This variety is alone 
used in making the best red wines of Hermitage. 
Cavoleau mentions a tradition which exists in the 
neighbourhood, that this variety was originally 
brought from Shiraz, in Persia, by one of the 
Hermits, who resided in the Hermitage, of which 
the ruins still exist on the hill where the cele- 
brated wine of that name is produced. 

No. 50. Housette — Cavoleau Boussanne, — This variety 
yields by itself a dry, spirituous wine, and is not 
very productive. 

No. 61. Marsan. — White. This variety, by itself, 
yields a sweet wine ; mixed with the Eoussette, it 
produces the best white wines of Hermitage. 

The two following varieties are vines of Burgundy, ico'jx 
the Olos Vougeot : — 
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No. 52, Pimau Blanc or Chaudeny, — White ; produces 
indifferently; is the only variety of white grape 
cultivated in the hest vineyards. 

No. 68. Pineau Noir. — Black; produces rather more 
plentifully than the preceding, but still indifferently. 
This and the above are the only varieties cultivated 
in the Clos Vougeot and other vineyards of cele- 
brity, and this is alone used in making the best red 
wine of Burgundy. 

The three following are vines of Champagne, from the 
hill of Ay : — 

No. 54. Pineau Bore, — Black. This variety was intro- 
duced into his vineyards at Ay by M. Ruinart, of 
Beims, some years ago, and is still confined to 
some of the best vineyards. It is much more pro- 
ductive than the other varieties of the Pineau. 

No. 55. Pineau Vert, — Black; the variety most com- 
monly cultivated in Champagne. 

No. 56. Plant Blanc or Whits Pineau, — This variety 
and the two preceding are exclusively cultivated in 
the vineyards which produce the wines of Cham- 
pagne of the first quahty. 

The following fourteen varieties are from the nursery of 
the Luxembourg at Paris : — 

No. 57. CoulangesdeUYonne, — ^Black. This is a variety 
of the Pineau, of which Bosc has enumerated 
twenty-two varieties. The two. varieties which 
people the best vineyards of Burgundy and Cham- 
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pagne are well known. This variety and the 
following, which is also a Pineau, are pointed out 
by Cavoleau as particularly worthy of notice, from 
being very productive. The Coulanges yields a 
very good wine in the department of L'Yonne, and 
produces double the quantity of the Pineau of. 
Burgundy and Champagne. 

No. 58. Liverdun'de-la'Meurthe, — ^Black. This variety 
has been lately propagated to a great extent in the 
department of La Meurthe. It yields a wine which 
will keep ten years in the cask, and is so prodigiously 
fertile that in the worst years it yields more than 
double the average produce of other vines ; and in 
abundant seasons the produce sometimes amounts 
to 200 hectolitres per hectare — about 2,500 gallons 
an acre. 

No. 59. Carbenet or Garmenet, a Petits Grains de la 
Gironde, — Black. This variety, and the three 
following, are almost exclusively cultivated in the 
vineyards of Medoc; and the Carbenet k Petits 
Grains, and Carbenet Sauvignen, are alone to be 
found in those of highest reputation. 

No. 60. Carbenet Sauvignen,, — Black. See No. 59. 
No. 61. MaZi^A;.— Black. See No. 59. 

No. 62. 7er(io«.— Black. See No. 59. 

No. '68. Sauvignen, — ^White. De la Gironde. This and 
the six following varieties are cultivated in the vine- 
yards which yield the best white wines of this 
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depaxtment, including Yin de Grave, Barsac, and 
Sauteme. 
No, 64. Semilion. — White. It is recommended that 
this variety shoidd occupy a proportion of two- 
thirds of the vineyards in which the other five 
varieties are cultivated. 

No. 65. Bochalin. — ^White. See No. 63. 

No. 66. Blanc doux.—Waite. See No. 63. 

No. 67. Pruneras. — ^White. See No. 63. 

No. 68. Muscade. — Black. See No. 63. 

No. 69. Verdet.—ym^. See No. 63. This variety 
was also called Grose Guillaume by the gardeners 
at the Luxembourg. 

No. 70. FoUe Blanche de la Charente. — This is the 
variety of vine which yields the brandies of Cognac. 
There are three varieties called FoUe — ^the white, 
the yellow, and the green ; the two former are 
superior to the third. 

The following list comprises the principal vines in the 
Island of Madeira : — 

Malvasia. 
Pergola Tints. 
Bastardo. 
Muscatel. 
Yidogna Yerdelho. 
Gercial. 
Esganuacao. 



82 THE WINE GROWERS AND 



CHAPTER V. 

The Cultivation of the Vine. 

When the ground is prepared for planting, jfihich should 
not be performed when the soil is too humid, holes are dug 
in rows, four or five feet wide, and at the same distance 
from each other, so as to alternate and allow sufficient 
distance to assure them sun and air at all times, whether 
secured round a single support, or in a more complex 
manner. Some of the finest soil is put into each 
hole, and vine plants which have been rooted, or else 
simple cuttings (which should be selected from vines 
not more than seven or eight years old), are carefully 
inserted, pressing the mould round the roots, and levelling 
the earth near them. In naked, rocky land, holes are 
made with an iron bar, and in the bottom cinders tem- 
pered in water in a very small quantity are introduced, in 
order to counteract the dry character of the soil and its 
effect upo;n the young plants, and the httle earth which 
encompasses them. 

Rooted plants will bear the second or third year ; but 
cuttings will require five years, and continue in full and 
excellent bearing for another thirty-five years. 

Cultivators who have the time and means, renew their 
plants every thirty or forty years from the pips. This 
regeneration would be found of singular advantage to the 
wine afterwards produced ; but it is too costly to be much 
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practised, even if the true species could be ensured before- 
bajid, the seed of all the species being similar. The 
operation of planting should be performed in the winter, 
when the weather is open, although in France they prefer 
the autumn, by which they argue a year's time is gained. 
It has been experimentally tried by planting half in 
autumn and half in the following spring by the side 
of each other ; but the first will often bud vigorously, and 
give fruit three timee at the end of five years, while the 
spring plants only begin at that time to bear. It is 
remarked also that the vines planted in autumn almost 
always succeed, whilst those planted in the spring vegetate 
badly, and many die off altogether. In Spain, however, 
as well as in the N.W. portion of Sicily, the winter is 
preferred (January and February), provided there is not 
too much humidity. By delaying it later, the ground be- 
comes warmed by the sun, and the moisture which the 
young vine requires for its nutrition evaporates too 
rapidly, and the plant languishes and dies. 

In selecting the vines, the choice should never be 
limited to one kind of fruit, but about five or six varieties 
should be chosen, in the proportion of three red and one 
white ; the red containing the colouring matter, the white 
imparting the delicacy of flavour. In vineyards pos- 
sessing such varieties and proportions, are the best wines 
produced. Those vines, the fruit of which is known to 
drop, or suffer from drought, or to decay in a rainy 
autumn, must be passed over in the selection ; and care 
evinced in obtaining those which, if liable to suffer 

D 
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in one particular state of the atmosphere, will be counter- 
acted by a species to which the same kind of season is 
innoxious. 

Many vineyards have their own peculiar species of vine, 
which, sometimes from sound experience, at other times 
from usage, and not unfrequenly from ignorance, is sup- 
posed to be the best for that particular locality. The situ- 
ation of the vineyard should be rendered suitable to the 
ripening of the fruit, in order that the maturity of the 
earher and later species may be reconciled ; thus the upper 
part of a hill- side is given to the earher kinds, and the 
middle to the more tardy. The choice of the vine for its 
large bearing is an error, for the more fruit the vine carries 
the less excellent will be the wine ; the grapes being pressed 
too much against each other, miss the free contact of the 
sun and air, and their must is harsh from never reaching 
maturity. It is by bad calculations of this kind that vine 
growers are observed to fail. The fruit, therefore, must 
be well chosen, for nothing will compensate for an error 
in this respect ; the best grape is not that, as we have just 
observed, which gives the greatest must, but that, which 
contains the sweetest mucilaginous matter or the ne- 
cessary glucose. In the case of a new vineyard being 
planted, such as are of a similar site, aspect, and soil, 
to that desired, should be visited before the gathering of 
the fruit, and the plants best naturalized in the district 
taken, not going north or south for that which climate 
will often render unsuitable. If no analagous climate is 
found, the attempt must be regarded as an experiment 
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which, if it fail not at first, may possibly degenerate. All 
this the experimentalist must be prepared to consider 
attentively; whilst also remembering that the vines of 
Candia transplanted to Madeira now produce the cele- 
brated wine of that name, which; subsequently taken 
to the borders of the Ehine, and from there to Spain, is 
known as the highly-prized ** Pedro Ximenez : '* that hke- 
wise the Hock grapes, when grown near Lisbon, yield 
Bucellas, which, whilst only retaining some of the pecu- 
liarities of the original, is nevertheless a success; and 
that many similar instances might further be quoted. 

Several months before the time of planting, the earth 
should be dug from one to two feet deep, and ditches 
should be made in the direction co-incident with the slope 
of the land as wide as they are deep. When a young 
vine is planted to succeed an old one, it is important that 
sufficient time is allowed for the ground to be well 
wrought, in order to nourish the young plant, without 
which it wiU bud scantily and be deficient in vigour. If 
cuttings are used, they are taken off the vine on which 
they grew at the usual time of pruning after the vintage, a 
piece of the preceding year's wood being left on the cutting. 
When it is planted, the end where the old wood is left is 
bent or twisted to facilitate its striking ; and three or four 
eyes are buried, so that the end is a foot at least under- 
ground. If the plant is already rooted, care is taken 
not to wound or bend the roots, but to spread them 
out and cover them with mould. During all the time 
that the vine is growing, the ground must be regularly 
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cultivated and kept perfectly clear of all weeds. The next 
year it is usual to prune the young vine down to one or at 
most two eyes or buds; but some experienced vine 
dressers recommend deferring this operation to the second 
year, by which, although the vine will not be so forward 
in fruiting, it will be much strengthened, and fully repay 
the apparent loss of time in the end. In the third year 
the vine is trained ; that is, the shoots are tied to upright 
stakes planted at each root, or they are laid in an arch 
and tied from one root to another along the ground. In 
many parts of Italy trees are planted at a certain distance 
from each other, with the vine at their foot, which is 
allowed to run up their stems, and is led in festoons from 
tree to tree, while the head and branches of the tree are 
cut off to prevent too much shade. In Sicily, France, 
and Spain, however, the low training is preferred. 

The pruning of a vine in bearing, the object of which is 
to produce much fruit without weakening the plant, can 
only be learnt by experience and practice, and much of the 
success of a vineyard depends on this operation. After 
a certain time, which differs according to the situation, the 
vine becomes less productive from the exhaustion of the 
soil, as is the case when the same crops are repeatedly 
sown in the same ground ; this* depends on the depth of 
the soils. All perennial plants shoot out their roots 
farther and farther every year in search of fresh earth, 
and it is by this means that trees flourish for a long 
time on the same spot ; but if the roots are prevented 
from spreading, or the plants are too crowded, their roots 
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interlace, and a diminution of vigour is the consequence. 
So it is with the vine : in some situations where the 
roots strike into crevices of rooks in which rich earth has 
accumulated, the viues wiU continue in vigour for many 
years ; but where their progress is arrested by a soHd rock 
or substance, they will in time show signs of exhaustion ; 
iQ this case the remedy is the same as for land bearing 
com. A fallow, or rest, as it is usually called, is necessary, 
together with the addition of such manures as will restore 
the lost fertility ; for this purpose a portion of the oldest 
roots are dug up every year, and the ground is trenched 
or loosened two feet deep or more to expose it to the 
influence of the atmosphere. A compost is prepared with 
sods taken from pastures or any virgin earth which can be 
procured ; this is mixed with some lime, and turned over 
several times to rot all the roots and grass which may 
be in it, and to make it an uniform and rich mould. 
Holes are now made exactly as when a new vine is 
planted, and in each of them a basket or barrowful of 
earth is thrown ; in this the new plants or cuttings are 
planted to produce new vines in due time, and thus the 
vineyard is gradually renovated. The proportion thus 
fallowed every year depends on the natural duration of 
the vine in that particular situation. 

When slips are first planted, of which many more 
should be, than are required, so that the best can then be 
selected ; they should be placed in trenches open to the 
sun, north and south from one end of the vineyard to 
the other. The more the site is unfavom-able, the deeper 
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and wider should be the trenches, to the depth of two feet 
if needful, and eighteen inches wide ; the earth to receive 
the plants at the bottom should be well pulverized to 
favour their taking root. This earth, as already stated, 
should be surface mould. It is the custom in some places 
to plant all kinds of cereals between the vines ; this very 
often operates injuriously. Haricots, potatoes, and the like, 
are exceptionable, and retard the progress of the plants, 
particularly in new vineyards. Weeds, also, if suffered to 
grow, injure the flavour of the grape. 

The labour bestowed in the vineyard is great, differing 
in some degree with the nature of the soil ; but it is 
incessant, and requires sound judgment. If the soil is 
dry and hard, it must be broken ; if shallow, it must be 
loosened. The hoe of different forms, the plough, when 
the planting will admit of it, the pickaxe of different 
shapes, the fork and spade, are all used, and in turn, by 
vine dressers. 

When the vines are planted on a slope, the ground is 
worked diagonally in preference to working from the 
summit downwards. The work is toilsome and multiplied 
in the early years of a new plantation, after which a deep 
turning of the soil in winter, and two diggings in the 
course of the summer take place, which are intended 
rather to keep the ground clear of weeds than to turn it ; 
the one just before the vine flowers, and the other when 
the grapes are about half-grown. These diggings depend 
for the degree of trouble and expense mainly upon the 
character of the ground. They are thought injurious 
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when too often effected on light soils, as tending to delay 
the vegetation. In some places, such as those of a rocky 
character, the ground is worked scarcely at all ; in many 
districts, on the other hand, it is three times laboured 
viz., after the budding, the flowering, and when the grape 
begins to change colour. 

It may be well at this stage to describe the trellis 
mode of cultivation which is adopted in many parts of 
France. A wall about seven feet high is covered with 
tiles projecting about eight inches, designed to defend 
the vines from rain without overshading them. This wall, 
roughly plastered with firm cement, is garnished with hooks 
at three feet from each other, to sustain the wood- work or 
treUis of the perches. The site should face the east just 
so far as that the full rays of the sun are received upon it, 
until one or two p.m. ; this is esteemed the most favourable 
of aspects. 

The trellis-work is formed of nine horizontal perches, 
one over the other, which serve as points of support to the 
principal branches of the plant. These perches extend 
both to the right and left. The perpendiculars are placed 
at about two feet from each other, and are fastened at the 
angles of each square, formed with the perches by iron 
wire. 

The young plants are prepared with great care, being 
set for a year at least in good earth or mould; they 
are planted, as already stated, late in the autumn, about 
November, at a fixed distance from the wall, with their 
roots at » depth of about fifteen inches, directly at the 
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feet of the wooden uprights. The ground is not dressed 
until a year after the plant is put in, and to preserve the 
native freshness of the soil, flat stones are placed in the 
line of the waU, and kept in the same position. 

Ahout the end of February, always at the waning of 
the moon, pruning takes place. Only one bud is left to 
each shoot. 

In the spring only two buds are left upon the shoot of 
that year; and in general, those which are nearest the wall, 
on account of the refracted heat, which has a strengthening 
influence upon them. 

The plants are attached to the trellises with dried rush 
or bass, as soon as they have acquired a certain length, 
lest they should be broken off by the wind. The blossom 
appears about the end of June, and the green fruit follows. 
Only two clusters are suffered to remain on each branch, 
unless in years of scarcity. The leaves are left to defend 
the fruit from the sun until it approaches maturity ; a por- 
tion of the leaves are then removed, only enough being left 
where the rays of the sun will not be prevented from having 
access to colour the grape. The neighbouring clusters 
nearest the wall, having now nothing to intercept the solar 
rays, ripen with facihty into that fine rich, sugary sweet 
grape, which makes the excellence of those of Fontain- 
bleau, and in particular of the Thomery growth. To 
preserve these grapes, the clusters are suspended from the 
ceiling by a thread attached to the end of the stalks. 

In France, the vine is planted in "boutures ** (shoots), 
or in what are called " Croizettes," The slips or shoots 
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have been made to take root, and are raised after the vin- 
tage for that purpose. The ** Croizettes " are branches 
selected at the time of pruning, having a small branch 
attached. They are planted in hnes when the ground 
will admit of it, the slope not being too rapid, or else 
in terraces when the decHvity is great. Each terrace 
is about ten feet wide, and between each line an interval 
is left of about four feet six inches. The vines planted as 
"Croizettes'* live a long time, and bear best: those planted 
as layers come forward quicker. The first mode is pre- 
ferred by those who can afford to sacrifice the present 
for the future: the second, by those who are anxious 
for a quick return, and who overlook any deterioration of 
the vinevard. 

We may here mention a capital method of packing vine 
cuttings when sent to any great distance. They should be 
placed in good strong boxes, lined with double oiled paper, 
to prevent the access of air, and the escape of humidity. 
Moss, after having been slightly watered, should be stuffed 
in at the ends of each bundle of plants, with the admixture 
of earth or sand amongst the cuttings. By these means 
they can be sent any distance even through the tropics in 
perfect safety. Grapes, we may add, should only be 
packed in oak sawdust ; no other kind will answer. 

In dressing the vine, stable dung is used both in Spain 
and Sicily : but in many parts of France it is not admitted, 
and whenever used, is first mingled with the soil ; skins 
and horn-shavings are found to be beneficial. The clean- 
ings of ditches and marshes, street dirt, very moderately 
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used, are all good. Above all, the lupin, sown among 
the vines, and buried at their roots, is a remarkable ex- 
ample of imparting fertility, as is proved by the abun- 
dance of produce from vines so treated, especially in sandy 
soils. Buckwheat, sown directly after the vintage, and 
buried at the first working of the ground in winter ; sweet 
broom, briars, thorn, and similar vegetative productions, 
are said to produce a like good effect. The green leaves of 
the vine itself are used at Toulouse. Sainfoin is also sown 
for this purpose. Marine plants, as sea- weed and the Hke, 
are not popular in France, although used in Sicily. One 
of the best dressings is a mixture of earths. • It consists of 
soil taken from the meadows and woods, different from the 
soil in which the vines are planted, observing that if the 
soil be hard and heavy, that applied must be Hght. Light 
soils must be dressed with those which are compact, and 
of an opposite nature. 

The manuring of vines has been, and continues, to be a 
vexed question, partisans for, and against it, being found in 
all countries. It may, however, be considered necessary for 
those vines which produce strong, dry wines. For such 
purpose a manure supplying azotised or animal nutriment 
may be used, provided care be taken that it may not, by 
absorption in too crude a state, impart any disagreeable 
odour to the grape, as sometimes happens to the vines 
grown in the vicinity of great towns like Paris, and near 
Argenteuil. Horse and sheep-dung are principally used in 
France ; that of cows or pigs would spoil everything, 

A compost is also used, called ** animalized black," of 
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which from one-fifth to one-half a litre (old English quart) 
serves sufficiently to fertilize the root of one vine when 
appHed every year or two years. An excess of manure, 
in rainy seasons especially, has the effect of rendering the 
grapes large and insipid. 

The arenas in Xerez and its neighbourhood are manured 
once in four or five years, not being so cold as the albariza 
or calcareous soiLs ; and the dressing, which is best appHed 
in March, is composed of forty loads of Htter to eighty of 
good earth, the cleansing of ditches. Great care has to 
be exercised in thus treating the more dehcate vines, as 
the fruit is easily tainted. It is a well-known fact that the 
Johannisberg was much reduced in value after having been 
manured, whilst in the possession of General Kellerman. 

Although the French and the Spaniards are opposed to 
the use of cow-dung, it is nevertheless used in some parts 
of Germany. It is well mixed with virgin earth, and 
left a Httle while to decompose, when the rank smeU dis-. 
appears. Bronner recommends fragments of woollen 
cloth, previously steeped in liquid manure, and dried, 
which are found greatly to augment the produce ; but, per- 
haps, the best manure for vines consists of the cuttings of 
the vines themselves. 

The leaves of the vine, which contain a considerable 
quantity of alkali, are excellent ; and the prunings, if cut 
into small pieces and mixed with earth, undergo putre- 
faction so completely that at the end of four weeks not the 
smallest trace of them can be found. These restore to the 
soil the alkalies abstracted by the grapes, which are so 
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necessary for the perfection of this fruit. It is also very 
possible that ferns, so rich in alkalies, would answer well 
for axis purpose. 

The influence of the season upon the vine, as upon most 
other productions of the soil, is the cause of plenty or 
scarcity. A cold and wet season is detrimental to the vine, 
which is a heat-loving plant. Winds too dry are pre- 
judicial, and much rain when the plant is in flower causes 
subsequent falling off of the fruit if the season is cold ; 
but the spring jfrosts and fogs are still more prejudicial ; 
in short, so are all excesses of temperature. Warm, tran- 
quil, genial weather in spring is most favourable. 

The vine is regenerated in France by ** provignage ** and 
"couchage," as they are denominated, by peeling the 
bark and by pruning. The first is to lay down the old 
plant in a hole a foot or two wide and one foot in depth, and 
leave out the ends of from two to five branches. In cold 
districts this is done in the month of February ; in warm 
climates, in autumn. By this operation the vine and its 
product are much improved. Old vines are renewed for a 
time by being laid in the earth between December and 
March, before the buds appear. 

This operation is not much approved of, but it has suc- 
ceeded at times in cases where the vines have contracted 
yellowness of colour. 

The peeling off of the bark is practised principally in 
the department of the Saone and Loire, and in the Lyon- 
nais. It destroys insects in the bark, and is said to 
augment the quantity of the fruit, besides preventing 
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many diseases. The vine only gives out fruit on the new 
wood : judgment is therefore required to select the 
branches to be separated. 

The age of the plant, the different strength of the 
branches, and the quality are to be considered, as well as 
the intention in regard to its being kept in the low state, 
or designed to grow high. 

When about four years old the vine may bear fruit ; but 
the solicitude for the success of the plant, cannot be said 
to terminate until the fifth cutting or pruning. 

In its sixth year, it may be considered as subject only 
to the action of the climate, its artificial treatment being 
over. The number of superfluous branches is taken off, 
that more nourishment may be imparted to those which 
remain. Even the buds on the branches are limited and 
moderated, that the fruit may be improved. All the 
objects of the most generous production are as much as 
possible kept in view, observing the difference in the 
modes of training. 

To accelerate the maturation of the fruit, an annular 
incision is sometimes practised. A band of the bark is 
taken off from the plant a short time previous to the un- 
folding of the flower ; and this process is found to increase 
the size and quality of the fruit. 

The results are said to be most satisfactory, not on the 
vine only, but on other fruit trees, six or eight days before 
flowering ; if later, the effect is found to be immaterial. 
The operation is performed on any part of the tree, young 
or old, and consists in raising an annular piece of the bark 
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from the epidermis, to the body of the wood. The width 
of the ring thus raised varies, according to the season, the 
soil, and supposed requirement, from a hne to an inch. It 
is generally adopted in wet seasons. In some places it is 
said to prevent the fruit from dropping. 

Vines are also grafted, and by this means the time from 
the first growth to the bearing is much shortened. The 
mode adopted is different, according to the country where 
it is practised. 

The branches employed as grafts are cut in the spring, 
before the sap mounts. Two men and a boy are required 
in the operation to proceed through a vineyard, with due 
regard to celerity and economy. 

Another operation is adopted to increase the fruit, both 
in quality and quantity, by denuding the vines of a portion 
of their leaves. It is an excellent mode of hastening the 
maturity of the grape, in the more temperate chmatos, by 
exposing the clusters to the action of the sun ; but in the 
extreme south the leaves are required to shelter the fruit 
from the scorching rays. The leaves are easily removed 
with the hand, and in the French departments in gei^^ral : 
the measure is found beneficial; though in Italy or the 
south of Spain it would ruin the fruit, by shrivelling it 
and drying up the saccharine juice. Nevertheless, in 
marshy or humid districts, even in those countries, the 
method is practised with advantage. The vine is likely to 
suffer from many evils, such as frosts, hailstones, fogs, 
insects, diseases, &c. ; but the most fatal of all is the 
" oidium.'* 
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Lime in powder is the application which best resists the 
slug, and fires at night are an excellent mode of destroying 
insects, as they are attracted and rush into them. For the 
** Oidium Tuckeri" disease, so disastrous in the first years 
of its appearance, sulphur has been found the most simple 
and efficient remedy. When first employed, there was a 
strong prejudice against it, some being fearful of its tainting 
the vine, whilst others doubted its efficacy ; but it is now 
proved, beyond all controversy, as the only certain re- 
parative. It acts chemically upon the fungus, withering 
and decomposing it in the course of nineteen or twenty 
hours; and although the failure of the process has in 
some cases been announced, such failure is chiefly attri- 
butable either to negligence, ignorance, or a niggardly 
application of the remedy. Each particle of the sulphur 
acts on the precise spot on which it falls, and no further ; 
hence the operation must be frequently repeated, and the 
sulphur appHed freely. Nor is this all ; there are certain 
rules to be observed in relation to the time of day and state 
of the weather. K a vine be sulphured while covered with 
the morning or evening dews the particles of sulphur do 
not adhere, and consequently produce no effect. In rainy 
weather a large proportion of the sulphur would be washed 
away, and it would be blown off the plant during the 
prevalence of a high wind. If these imfavourable circum- 
stances be guarded against, and the operation be otherwise 
conducted with care, its success is infalHble. 

M. Mercieul, a landholder of La Tour, St. Gehn, in the 
department of Indre et Loire, has addressed a note to the 
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Academy of Sciences, on a new plan of his, for applying 
sulphur to vines, in order to protect them from this dis- 
ease. Having selected a certain numher of vines, which 
the previous year had been so unrelentingly attacked by 
the parasite, that they had not yielded a single grape, he 
divided them into two groups, one of which was reserved 
for treatment, and the other to be left to itself. About the 
beginning of the following August, the oidium began to ap- 
pear on both groups. On the sixteenth of the month, 
M. Mercieul began his experiment. He removed about 
one foot's breadth of the soil all round each of the stems 
of the first group, taking care not to go deeper than the 
first filaments of the roots. This done, a good handful of 
sulphur was sprinkled into the cavity, by far the greater 
part being made to fall upon the stem, after which the 
earth taken out, was put in again. On the twentieth of 
September following, the vines of the first group were in a 
state of excellent health; they had not indeed, lost the Httle 
oidium they had before the experiment, but it had not 
spread, and there was every reason to beheve that the 
grapes would come to maturity. As for the plants of the 
second group, they were as badly attacked as they had 
been the previous year, and very probably would produce 
no fruit. M. Mercieul recommends winter as the best 
period for applying his method, which he explains on 
scientific grounds. ''Is the grape-bhght," he asks, ''a 
local or general disorder ? *' That is, does it only proceed 
from the precise bunch on which it manifests itself, or is 
it the result of a general vitiation of the sap? In the 
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former case, the mere local application of the sulphur 
would be sufficient to check the malady ; but it notoriously 
is not, and sulphuring only succeeds when the brimstone 
has been applied with an unsparing hand, so that a quan- 
tity of the substance is (apparently) lost by falling on the 
ground and around the stem. **But," argues M. Mercieul, 
** this profusion transforms the local treatment into a 
general one, hence its success." Now, applying sulphur 
to the stem and roots is a general treatment, and is pre- 
ferable to local aspersion, both as regards economy and 
efficacy. In Sicily and Italy it is simply sprinkled upon 
the fruit and plant in a powdered state (one man sulphur- 
ing on an average 1,700 vines per diem) ; but the method 
introduced by Dr. Ashly Price has been strongly recom- 
mended, who says, ** by boiling sulphur and lime together 
in water a brilliant yellow solution is obtained, which is a 
sulphide of lime (the quadri-sulphuret of Dr. Dalton)." 
With a diluted solution of this the vines should be washed 
over every part. By the action of the carbonic acid of the 
plant it is speedily decomposed, and over every part a thin 
white film of sulphur is produced, which effectually de- 
stroys the parasite without injuring the vine. 

A brief resume of the Sicilian cultivation from one har- 
vest to another is as follows. The vintage in the north- 
west portion of the island commences about the middle to 
the 20th of September (and in Spain about the same time 
also). It may be anticipated or delayed a few days, ac- 
cording to the weather then prevalent. 

The first operation after the vintage is to plough the 



50 THE WINE GROWERS AND 

land, which is performed at this season by oxen, and with 
the rudest of implements. The ground being thus broken, 
small pits, about a yard square, are made round each 
plant, termed '^ chiazze," so that the vines may obtain a 
permanent advantage from the rains ; old and unservice- 
able plants are then removed. 

After the rains, and generally at the latter end of 
December or the early part of January, the whole plant is 
pruned " ajustare," an operation, as already remarked, re- 
quiring the greatest skill on the part of the cultivator. It 
is a curious fact that the vineyard which is the earliest 
pruned is the latest in budding ; — the plant, too, is always 
better, the vine stronger and more firmly rooted. The 
next operation is to close the pits, in order that the moist- 
ure which has been received may be retained. This is 
performed by ploughing and hoeing, when a second pruning, 
* * truppedare , ' ' follows . 

In January and February the planting of young vines 
is accomphshed, as already described. As the weeds 
generally appear about March, incessant care is needed to 
eradicate them, for no fruit is so easUy affected by bad 
smells and rank weeds as the grape. Small pits (** chiazze ") 
round each vine are now made a second time, and these 
remain until May, when the soil is then levelled (** sciur- 
bare"), and for the last time ploughed. Owing to the 
heat at this season of the year, mules are employed in 
Sicily for this work instead of oxen, although the latter are 
much more powerful and better adapted ; but they are so 
distressed by the numerous insects that they become quite 
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ungovernable, and would cause great havoc in the midst 
of plants abeady in fruit. 

It is at this season that the ** oidium '' disease generally 
makes its appearance, giving full occupation to the la- 
bourers, in applying the remedy already explained. The 
main ditches are now all well cleaned from weeds, so as 
to better answer the purpose of drainage by the time the 
heavy rains fall. Although the most arduous part of the 
cultivation is finished by the end of May, there are always 
lesser cares with which the grower must occupy himself, 
the most unintermitting and most laborious of these being 
the search for and destruction of insects, and the constant 
removal of weeds, according as the rains may have re- 
produced them and rendered a repetition of this labour 
necessary. These, with levelling the land from the last 
ploughing, sulphuring as occasion arises, and guarding the 
fruit from marauders, complete the labours of the vineyard 
until the fruit is gathered. 

During August, and the early part of September, the 
casks and all other implements are prepared for the 
approaching vintage. It is then that the collection of 
argols or tartar is made, of which there was at one time a 
large trade with Sicily. This substance is formed on the 
sides of the vessels in which the new natural wines are kept. 
It is red or white, according to the colour of the wine. The 
latter is preferable, as containing less drossy or earthy 
matter. The marks of good argol of either kind are its 
being thick, brittle, hard, brilliant, and little earthy. It 
is of considerable use among dyers, as serving to dispose 
the stuffs to take their colours better. 

£2 
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CHAPTER VI. 

The Vintage Operations. 

The proper moment for gathering the grapes is agreed to 
be when the peUicle is thin and transparent, not breaking 
easily between the teeth. If the grape be white, then 
when it takes a grey tint ; if red, when it puts on a dark 
colomr ; or, if violet, a deep black. The dark grapes, as a 
rule, should be vintaged before the white ; and for dry 
wines the grapes should be gathered when the stems 
become woody in consistence. 

The amount of bloom upon the grape is considered, 
in proportion to its prevalence, a proof of attention or 
negligence in the culture. The gathering should be com- 
menced as soon as possible after the sun has dissipated 
the dew, and scissors only should be used to cut the fruit. 
Those grapes which are nearer the ground ripen and 
develope better. 

In Sicily the grapes, when gathered, are thrown into 
the "tine" or vat, where they are merrily trodden upon 
by the heavily- clogged feet of the singing " pistatori," who 
occasionally throw upon the fruit a handful of gypsum. 
There is not much discrimination used in selecting the 
fruit, both white and dark are thrown in (unless white 
wine is desired), with httle or no regard to the relative 
quantity of each ; nor is there the necessary attention paid 
to the condition of the fruit, for little is rejected by the 
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farmers, nnless decidedly bad. We trust an improvement 
may soon be observed there in this respect, and that the 
more careful attention displayed by the Spanish and 
French growers, which has had its reward, may be imi- 
tated by the Sicilians, whose island is capable of producing 
wines second to none in the world. In Spain the fruit, 
when gathered, is picked, and the good and indifferent 
separated. The bunches are then exposed for from one to 
three days on matting, the unripe grapes being exposed a 
little longer to the sun, by which means they improve. If 
the berries be over ripe, then the saccharine prevails, and 
there is a deficiency of tartaric acid. The selected grapes 
are sprinkled with lime (gypsum), by which the watery 
and acetous particles are absorbed and corrected. 

Should this operation of sun-drying be interrupted by 
rain, provided the fruit is ripe, the vintage is hastened on 
without regard to it. In the Port districts the fruit is 
allowed to remain on the vine until almost becoming 
raisins. By such means the sugar and other ingredients 
in the grape — and subsequently in the wine — are de- 
veloped in larger proportion to the watery particles. 

The juice or mosto, as it accumulates, is run off inta 
large tubs, and from them measured for fermentation 
into the different casks, which are never filled to within 
ten or twelve gallons of their full capacity. The mashed 
fruit, stalks, &c., are collected and placed in integuments, 
or circular baskets made of esparto grass, and subjected 
to lever pressure, when the juice exudes between the 
interstices of the esparto, and the result of this squeezing 
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is, in Sicily, added to that procured from the treading ; but 
in other countries it is reserved for wines of second quality. 
The wine-presses are generally of a very primitive con- 
struction, formed by a heavy horizontal beam forced upon 
the murk by two screws working on wooden upright 
supports, which, passing through each end of the beam, 
keep it in position, and afford the leverage. 

There are others made on more scientific principles by 
Messrs. Florio, at their foundry in Palermo, to be seen in 
several parts of the island, as well as of French manufac- 
ture. The men who attend the press, called ** vitalori,'* 
as well as the pistatori, get a little better pay than the 
fruit- gatherers in the vineyards. In one district in Sicily, 
near Palermo, where the produce is all white wine, the 
vintage is a Httle later — about the beginning of October — 
and there the trodden fruit is allowed to remain, stalks 
and skins together, for twenty-four hours to ferment, and 
then pressed. The tannin which it thus acquires gives it 
preservative qualities, and causes the wine to become 
tawny instead of white, and to gradually get darker with 
mcreasing age. Colour may be extracted from the grape 
to a very great extent, according to the manipulation of 
the wine. Colouring matter existing only in the husk, if 
the wine be perfectly fermented, decomposition of the 
husk, as a matter of course, takes place with the juice of 
the grape, and the whole fermenting in a mass, the colour- 
ing matter is extracted. 

By such means is port wine prepared, as well as wines 
of other countries which resemble port, so far as their 
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colour is concerned, the depth of colour and amount of 
astringency varying in proportion to the period of time 
the whole mass may be allowed to ferment together 
before pressing, which may be from twenty-four to seventy- 
two hours. The subsequent management of such wines 
will be referred to later on. The casks into which the 
mosto has been placed are filled to within a tenth of their 
full capacity. During tlie period of fermentation, which 
generally occupies four or five weeks, but sometimes much 
longer, the bungs are left entirely out of the cask, in order 
that the carbonic acid gas generated may escape, and with 
it the impurities which the fermenting must will tlirow^ off. 
The best wine is always produced from the most rapid 
fermentation, to which a temperature of 69® Fahrenheit 
is most conducive ; yet it has also been stated by an 
authority that fermentation has been observed to be more 
rapid in juice of not very ripe grapes. It appears quite a 
common practice in Spain, France, Madeiia, Sicily, and 
other countries to throw a small quantity of gypsum upon 
the grapes when trodden ; but that it is perfectly innocuous 
will be gathered from the following extract of an inquiry 
made on the subject which lately appeared in the columns 
of the Pall Mall Gazette: — *'In one respect gypsum acts 
with regard to the fermentation of beer precisely in the 
same way as it acts with reference to that of wine ; that is 
to say, it checks over activity by counteracting the in- 
fluence of the excess of nitrogenous matter, present alike 
in wort and must, which troubles bitter beer brewers in 
the form of gluten, and the Xerez wine-growers in the 
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shape of albumen. Not merely is gypsum largely used by 
brewers, but all the wine-growers of the south of France 
have recourse to it. Some years ago proceedings were 
taken against the latter under the pretext that the use of 
gypsum constituted an adulteration, and the tribunal of 
Montpelher referred the matter to three distinguished 
French chemists, MM. Chancel, Berard, and Canoy. 
These gentlemen, after analysing samples of wine made 
with gypsum in considerable quantities, reported, first, 
that they contained no new mineral substance, implying, 
it is presumed, that none of the gypsum remained in the 
wine in solution; and, secondly, that the effect of the 
gypsum was simply to transform a certain portion of 
the tartrates into sulphate of potash, only a few grains of 
which were found in a gallon of wine. Further, that the 
only objection that could be urged against sulphate of 
potash was that it was slightly aperient, as are also the 
tartrates themselves, which the gypsum transforms. 
Guided by scientific evidence, the tribunal of Montpelher 
decided that the employment of gypsum during vinification 
could not be regarded as an adulteration; and further, 
that it was not injurious to health. Subsequently the 
French Government appointed a scientific commission to 
investigate the subject, with the result that wines contain- 
ing double the quantity of sulphate of potash to be found 
in sherry, are allowed to be consumed in the French army 
and navy." * 

■ ■ ■'• . . I . .1 I , .... ■ m. , m . . I , 

• We have since learnt the writer of this article to have been Mr. Kcnry VizcteUy 
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When grapes and stalks are well pressed and allowed to 
ferment together, it is generally necessary that the fruit 
should he ripe enough for the stalks to look brown. The 
hard, green stalks would spoil the wine, though they are 
sometimes considered indispensable in order to increase 
the quantity of tannic acid. 

The colouring matter in the grape is blue ; the acid turns 
it red. In unripe grapes which are saturated with acid 
it is consequently red. The riper they grow the more the 
diminution of the acid causes it to become blue. The less 
acid the grapes contain the darker are the skins, and con- 
sequently the wine extracted from the juice and skins is 
darker also. The skins of very sweet grapes are often 
black ; those of white grapes (which as raisins become 
brown), are due to the tannic acid therein being changed 
into apothema, i.e., oxidised extractive matter deposited 
from the infusions or decoctions of vegetables when sub- 
mitted to prolonged evaporation in contact with the air. 
In many places, when the fermentation is diminishing, 
and before it is completely finished, the whole mass of 
liquid is stirred up in order to bring its elements into 
contact with each other afresh. The wine, after some few 
more days, is then removed into another vessel, leaving 
the sediment behind. Whether air should be admitted or 
not to the wine during fermentation depends on the kind 
of wine under treatment. Prince Mettemich, in 1846, at 
Johannisberg, made an experiment with six casks, each 
containing about two pipes, and had an aperture of six 
square inches covered with a piece of coarse canvas cut in 
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each. The wine which fermented in them was of a better 
quaUty than that which underwent the same process in a 
cask which was closed, and only provided with a glass 
tube for the passage of carbonic acid. Experiments of the 
same kind, tried by Crasso, were equally successful; but 
in other experiments made with white w^ine, the wine in 
open casks appeared to lose in aroma. Doubtless, there- 
fore, much depends on the kind of wine. 

From these experiments, however, we may deduce the 
general principle that wine placed in open casks requires 
a lower temperature, while for that i)ut into closed vessels 
a greater degree of heat is necessary during fermentation. 
Wines containing a great deal of sugar may therefore be 
allowed with advantage to ferment in closed vessels, whilst 
those less rich in saccharine contents may be left in open 
casks, provided the temperature be low and equable. Such 
is Liebig's opinion; but it must be added he has strenuous 
opponents to it, as it is well known that every kind of grape 
juice cannot bear the admission of air in large quantities, 
as such, proved by De Sausseire, engenders acids. 

In Sicily, a few days before the feast of ** Saint 
Martin " (11th November) — the patron Saint of vintners, 
— and the period when the price is established for the new 
produce, which by that time is generally clear, and 
thenceforth called wine, the brokers visit the several 
growers and test the quality of the new growth. As soon 
as is practicable, the wine is then carted to the shippers* 
stores to mature and be prepared for the consumer, as 
will be described in a future chapter. 
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It will be understood that in the foregoing account 
of the vintage, dry wines only, both white and red, have 
been referred to. The manipulation of port is somewhat 
different. The grapes for such wine are allowed to 
remain on the vines until they almost resemble raisins, 
by which process the sugar and other ingredients in the 
fruit, and subsequently in the wine, are developed in 
larger proportions. The inferior grapes being then picked 
out, the rest are thrown into a large stone -built vat. Into 
this as many men as can easily find room enter and tread 
out the juice ; the men, or rather relays of men, stay in 
from twenty to thirty hours. The must is then allowed to 
stand until a thorough fermentation has taken place. At 
the fitting moment, judged either by the experience of the 
wine maker, or more precisely by the use of the ** gluecoe- 
nometre or saccharometer," the must is run off into casks ; 
and it is now that a small portion of brandy is added — 
fi'om five to . ten gallons per pipe — to prevent the wine, 
containing as it does many rich ingredients, from running 
into an excessive fermentation, and so losing too much of 
its saccharine matter. This quantity of spirit is generally 
increased during the maturing of the wine, probably from 
fifteen to twenty per cent. To prevent the discolouring of 
the wine, which age, and the spirit added, would tend to 
precipitate, elderberries which have been dried in the sun, 
or during wet weather in kilns, are trodden with the 
grapes, and the decomposition of the must extracts their 
colouring matter also. 

When sweet and hiscious wines are required, the object of 
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the grower is to preserve all the saccharine that is in the 
fruit ; for this purpose the fruit is spread out on matting 
for several days, in some cases as many as fifteen, and 
exposed to the sun ; and in Spain, before being trodden 
and pressed, the grapes are detached from their stalks. 
The juice, when collected, is then checked at the height of 
the saccharine fermentation by the admixture of one- 
fourth spirit to three-fourths must, the spirit so added 
being about 60*2 O.P. When the spirit is added, one- 
third of the quantity should be poured into the cask as 
soon as a small portion of the must has been filled in, 
another third when the cask is almost half full, and the 
remainder when it is nearly three-quarters full. 

This sweet wine is also made by the same addition of 
spirit to sweet must before fermentation has commenced, 
but the former is the common way. The result is a fine 
liqueur, which in Spain is called "Vino dulce,'* in Oporto 
''Vinho mudo,** in Sicily ** Vino muto" or ** saffone," 
and in England is known as Geropiga or Jeropiga. The 
French prepare a similar wine, called ** Vin mute,'* in 
the following manner : — the must is poured into a barrel 
until it is only one-fourth part filled ; above the surface of 
the liquid several sulphur matches are then burned, and 
the bung is closed upon the fumes. The cask is then 
violently shaken until the sulphurous gas is absorbed, so 
that none escapes on opening the bung. More must is 
then added and fresh fumes of sulphur, and the cask 
treated as before ; this is repeated several times until the 
cask is nearly full, when the remainder is added of strong 
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spirits. This, like the preceding, is generally employed to 
give strength, sweetness, and durability to wines which 
lack these quahties. The sulphur matches required for 
this purpose are simply long narrow strips of cotton 
cloth that have been dipped in melted sulphur. Dr. Ure 
informs us that ** grape must" feebly impregnated with 
sulphurous acid, by running it slowly into a cask in which 
a few sulphur matches have been burnt, will keep without 
alteration for a year ; and if boiled into a syrup within 
a week or ten days it retains no sulphurous odour. 

When wines such as Sherry, Port, Madeira, and Marsala 
are required by the consumer to possess their distinctive 
and uniform characteristics, it will occur to all that in 
particularly bad years, when the produce has turned out 
poor, thin, and harsh, it would be fortunate for them- 
selves as well as for the shipper if the deficient quahties 
of such wine could by any means be supphed. This 
desideratum has luckily been found in the quintessence of 
the grape itself, made at the vintage time, which with age 
becomes invaluable for giving softness, richness, and 
colour to those vintages which haVe proved failures, and 
which would otherwise be disastrous to all ; and on this 
account it is sometimes called the Doctor. 

As this precious balsamic ingredient can only be 
obtained at the time of the vintage, every effort is made 
by those in the trade to procure as large a quantity as 
possible ; for which purpose, night and day are occupied 
in its preparation, until all the fruit is gathered in. 

This ** Vino cotto," according to the Italians, or "Vin 
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cuit" of the French, and '* Arrope " of the Spaniards, is 
made as follows : — The sweet must of the grape, before 
fermentation sets in, is thrown into huge copper cauldrons, 
where, with a slow fire, it is boiled down to one-fifth of its 
original quantity, wood only being used as fuel. The 
greatest care is needed in watching that it only simmers, 
also in skimming the impurities which rise to the surface, 
and to prevent it burning ; for in the latter case it would 
contaminate and spoil the wine which it was intended to 
improve. Too great heat would further cause oxidization 
of the copper boilers. The darkness of the colour will 
depend upon the proportion of heat applied. In Sicily 
the must is boiled down to one-third only of its original 
bulk, whilst in some parts of Spain six butts are used to 
obtain one ; five, however, may be considered sufficient. 
The denser it becomes in preparation, tlie greater the 
danger of burning, through inattention of the workmen. 

Owing to the limited time (about a fortnight) which the 
vintage affords for the preparation of *' Vino Cotto," it 
was customary to only parboil or half prep are it at the 
time, so that the boilers might be kept fully employed 
whilst fruit could be obtained, and at the termination of 
the vintage, to complete the operation by reducing it to the 
required standard. By a simple arrangement, however, of 
smaller boilers of about one hundred and fifty gallons each, 
adopted by a colleague of the writer, which will be under- 
stood on reference to the annexed diagram, the whole of 
the boiling can be performed at once. It is simply an 
adaptation of the arrangement of Adam's still, but 
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reversing the order. The fresh must is placed into the 
four boilers marked a, b, o, d, which, when half boiled 
(ascertained by gauging), the contents are run off into 
the lower boilers e, p, and there completed. 



B 




_^_j^ 



o_^ 



7~r 



71 



-.:. 



Ea 



"bL_^ 



n 



\ 



.y 



J 



113 




tL-* 



E3 




In some parts of Spain, as well as France, there is a 
similar hquid prepared, as follows : — "The must is boiled 
down, as explained above, and then poured into casks 
containing pure and unfermented must in the proportion 
of nine to one of the Vino Cotto. Fermentation follows, 
and the result is a very full, luscious wine, which, if 
originally good, becomes, after many years, invaluable 
for giving softness, richness, and colour to others. This 
is what they term ** Vino de Color," or *' Madre Vino." * 
The Vino Cotto, when perfectly cold, which requires several 
days, is then racked and blended with fully fermented 
wine in such proportions as the grower or merchant may 
consider advisable, fortifying it with ten to fifteen per 
cent, of spirit, and then leaving it to acquire the valuable 
quaUties which age alone can give. 



Vlzetelly. 
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According to Mulder, it is customary in many wine 
countries to adopt the following plan : — Chalk is added to 
a portion of must, and its free acids thus withdrawn ; for 
example, the free tartaric acid existing in the juice and 
half the cream of tartar. The portion of juice mixed with 
chalk is exposed to partial evaporation, allowed to cool, 
and the precipitate deposited. In this manner a juice is 
obtained which has been deprived by lime of all its free 
acids, has gained relatively by evaporation in sugar, and 
contains the so-called neutral tartrate of potass. Now, if 
to this another portion of the original must be added, the 
free tartaric acid of the latter combines with the neutral 
tartrate of potass of the former, and forms a fresh cream 
of tartar« The whole thus becomes less acid, and its 
saccharine contents are increased by the addition of that 
portion which has been exposed to evaporation. 

In treating harsh, raw wines, but which have acquired 
age, a custom has of late years sprung up of adding sugar 
in the shape of capillaire. Originating in Burgundy, it 
has also been practised in all wine-growing countries, 
more or less. Fears have been entertained by many that 
this addition of sugar would be extremely risky. In 
practice, however, this idea is proved quite fallacious, 
provided acetification has not already commenced. Thirty- 
five pounds of sugar boiling slowly in three gallons of 
water (distilled water, if possible) yields five gallons of 
syrup, of which one gallon per pipe is foimd to be very 
beneficial in the class of wines referred to above. Care 
should be taken when making the syrup that it does not 
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bum (and for this reason boiling by steam heat should be 
preferred), and to see that it is well skimmed during 
ebuUition, so as to remove all impurities. Immediately 
the syrup is cool it should be used, as from its nature it 
soon ferments. 

The necessity or expediency of adding spirit to wines 
for their preservation has been disputed by persons 
perhaps only theoretically conversant with the process of 
wine-making. But it is difficult to apply preconceived 
theories to the subject in the presence of persons who 
have made it the business of their lives, whose interest it 
is (from its cost) to use as little spirit as possible, and 
who are free from prejudice ; for it is very certain that if 
allowed to remain without brandy, most wines that are so 
reinforced would lack the softness and flavour they 
possess (even if they would keep), and, to repeat the 
remarks of a celebrated firm in the wine trade, ** it is 
absolutely essential, as ports and sherries are now 
prepared, that they should possess a certain amount of 
added alcohol. This is necessary for their preservation, 
and to ensure the fine full-flavoured character to be found 
only in those wines. A wine from Spain or Portugal 
(and, we will add, Madeira and Sicily) without this would 
.be a poor imitation of the common descriptions of French 
produoe.*' 



37 



66 ^H£ WlNE GBOWE&B AND 



CHAPTER VIL 
Constituents op Wine. Maturing and Classifioation. 

Those who wish to study the analysis of wine would do 
well to refer to ** Mulder's Chemistry of Wine *' and 
** Grifl&n*s Testing of Wines and Spirits,'* where they will 
find all the information they may require. It will suffice 
to mention here that the juice of the grape (mosto), the 
specific gravity of which varies from 1'068 to 1'286, and 
according to which its proportion of saccharine matter 
and its ultimate alchohoHc richness as wine may be 
inferred, is by the access of air excited to ferment. The 
sugar it contains is thus converted into alcohol and 
carbonic acid gas, as well as the other constituents which 
are formed in it. They may be enumerated as follows : — 
Alcohol. 

SuGAB which has escaped fermentation. 
Extractive, derived principally from the husk of the 
grape, and is extracted from it by the newly- 
formed alcohol. 
Tartar, or Bitartrate op Potassa, which constitutes 
the most important portion of the saline matter of 
wine. 
Odoriferous matter, imparting the chiirarteristic vinous 
odour, depending chiefly upon the presence of 
oenanthic acid and ether. 
Bouquet, arising from essential oil or amyl compounds, 
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probably existing under the form of ethers. 

Besides these, small quantities of tannin^ gum, 

acetic and malic acid, acetic ether, &c., are also 

found. 
The maturing and ripening of wine by age depends 
upon the slow conversion into alcohol of the sugar which 
has escaped decomposition, by what is termed the insen- 
sible fermentation, when delicacy, bouquet, and softness 
are also gradually developed. 

When the wines are received from the farmers into the 
baglii or bodegas, commencing in Sicily about Novem- 
ber, and terminating about April, they are invariably 
fortified with from five to six gallons of spirit per pipe, 
varying from 45 to 55 per cent. O.P. In some instances 
this quantity is divided, half being added upon receipt of 
the wine, the other at a subsequent stage, after the first 
fining. With the first spirit is added from one to three 
gallons of pure Vino Cotto, or its equivalent in quantity 
per pipe, if, as is generally the case, it is preserved in its 
attenuated or blended form. The spirit is added when 
the receiving casks are one-tenth full, to ensure it being 
well mixed with the wine ; the Vino Cotto, when the cask 
is nearly full, for owing to its density, it falls rapidly. 
Care should be taken that neither mosto, or this new 
wine reinforced, is stowed near any of the older stock. 

In Xerez and the neighbourhood, the wine is generally 
left until March in the original casks where the ferment- 
ation was carried on, then racked and moved from the 
growers to the bodegas. These stores should be above 

F 2 
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ground in dry and open places, where the wines are found 
to ripen better and quicker ; and the neighbourhood of all 
offensive smells or effluvia should be avoided. The 
interior should be kept cool and an equable temperature 
maintained; from 55^ to 60^ is considered most bene- 
ficial. All glare should be excluded, and a free circulation 
of air permitted. The floors should not be paved, but 
hardened with sand, and kept free from dust. 

During the first year in the wine's age the most 
characteristic changes take place ; and it is then that the 
broker or buyer's ability is tested. There will generally 
be found several qualities produced from the same vine- 
yard — some excellent, others mediocre, and others fit only 
for distilling ; but to discriminate or to distinguish such is 
an education of the palate which cannot be taught by 
theory. 

Erba, Milocco, Montagnolo, Agro e Dolce, Spunto, Amam- 
ato, LegnamatOf Muffa, Fango, Agristato, Faura, Cerbo, are 
some of the defects which the cautious buyer must be on 
his guard against. Eopiness or viscidity, which so often 
appears in white wine, is owing to a deficiency in tannin. 
Mr. Francois, a chemist of Nantes, states that tannin, 
when deficient in wine, can be added under a very agree- 
able form, namely, the bruised berries of the mountain 
ash (sorbier) in a somewhat unripe state, of which one 
pound, well stirred in, is sufficient for a barrel. After 
agitation the wine is to be left in repose for a day or two 
and then racked off. The tannin in that time will have 

• 

separated the azotised matter from the wine, and will 



vmm coopers' manual. 69 

have removed the ropiness complained of. It should then 
be clarified. 

Wines may also be preserved from this malady by a 
due addition of the stalks of ripe grapes. The tannin, 
while it tends to preserve the wines, renders them more 
easy to clarify by albumen or isinglass. 

In some parts of France, particularly with Hermitage, 
the wines are racked off the lees in the spring, and are 
then sulphured. A very small piece of sulphur-match is 
burnt in the casks for the white wine ; the red requires a 
greater portion. A piece 1^ inches square is sufficient for 
a cask of white wine containing fifty gallons. Sulphur 
(according to Mulder) is particularly appHed to sweet 
white wines, which, possessing an excess of sugar and 
albuminous matter and but a small amount of tannic 
acid, are easily decomposed. The same process applied 
to red wines makes them rather lighter coloured. 

The first racking from the original lees, as we have 
already remarked, will have taken place between Novem- 
ber and March, when received from the country; the 
second should be in June, when the white wines are 
mixed with the red in the proportion of one-third or one- 
fourth of the former, to two-thirds or three-fourths of the 
latter. Backing should only be performed in dry weather, 
and not during easterly winds. 

The wines are then allowed to repose until October, 
and again racked, having previously undergone a clari- 
fication. In the second, third, and fourth years two 
rackings each year will suffice, the best seasons being 
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Maroh and October. After the fourth year one racking 
every twelve months, in March, will only be needed. 
In Sicily great importance is placed upon the frequency of 
racking whilst the wine is young, as is impHed in the 
quaint old saying, ** La cannata consa lo vino ** ** 'Tis the 
can (racking can) that improves the wine." Maroh is 
also the best season to fine wines; for which purpose 
isinglass, white of eggs, Spanish earth, and for wines 
abounding in tannin a Httle sheep's or bullock's blood is 
employed. If the latter is used, it is advisable to boil it 
previously, by which means all danger of tainting the 
wine is removed. 

In hot countries bordering on the Mediterranean, blood 
should not be used during the prevalence of easterly 
winds, for in addition to the peculiar effects which such 
have upon all bodies containing ferment or yeast, the 
cattle are then more or less feverish; nor should this 
operation be performed by any other finings during such 
weather, unless of the greatest urgency. One quart of 
blood is an ordinary quantum per pipe. In places where 
it is difficult to obtain the necessary means for clarifying, 
preparations, both English and French, are availed of for 
the purpose. Those of Messrs. JulHen have been extolled ; 
their basis appears to be dried bullocks' blood, caked and 
pulverised; but we fear that with age they lose most of 
their virtue. The powders No. 1 are used for red wines ; 
No. 2 for white ; No. 8 for red wines which are too dark, 
and for white wines which are tawny. They also remove 
the taste of the cask, mustiness, and when used in doubly 
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quantities will brighten brandy. No, 4 is a liquid 
preparation used for sparkling or foaming wines. No. 5 
powder is used for rum, brandies, &c. The method of 
using them, is as follows : — The quantity of powder which 
is intended to be used is placed in a clean vessel, and 
upon it is poured by degrees half a glass of cold water, 
working it into a consistency, which is then cleared by 
beating it into a &oth with a quantity of wine equal to 
what is generally used for egg-finings. It is then poured 
into the cask and stirred up violently. 

Six or eight days' quiet are necessary to obtain very 
clear wine with the least possible lees. In the event of 
time being limited, then a double dose of powder will cause 
the wine to clarify very quickly. It has been remarked, 
that in order to force each particle of the finings to unite 
itself immediately with the small parts of the lees, with 
which it ought to become mixed in the mechanical action 
of fining, it is better to stir up the wine that is to be fined 
before introducing the finings in the cask, and to unite 
them together by the beating or stirring. This recom- 
mendation is of course appHoable to any kind of finings 
which may be used. The dose of Nos. 1 and 2 is ten 
grammes (154j^ grains) for 220 litres, about forty-eight 
gallons; and of No. 8 fifty grammes (SJ- oz.) for the 
same quantity. Albumen is used in the form of white 
of eggs; and in Spain ten to fifteen is the dose per 
butt. This is followed twenty-four hours afterwards by 
another clarification of Spanish earth, a hard clay or 
faller'9 earth found in the neighbourhood of Lebrija, a 
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piece of which, the size of a turkey's egg per butt, is put 
to soak in a pint of wine the preceding night, and when 
worked into a frothy state is poured into the cask and the 
contents are well stirred for a considerable time. Albumen 
is generally used for red wines. Gelatine, under the form 
of isinglass, is available for white wines, provided they 
possess sufficient tannin to induce its precipitation. The 
dose is about 2 oz. per butt, or IJ^ oz. per pipe, dissolved 
in two pints of water by simmering it to a glutinous 
substance, and then thinned with some of the wine. 
Albumen and gelatine act upon the wine by enveloping 
and forcing down the suspended matter. Isinglass requires 
a month to settle ; eggs about the same ; blood a fortnight 
to three weeks. 

As in Sicily, so in Xerez, the wine soon after ferment- 
ation is over is reinforced with from four to eight gallons 
of spirit per butt, and enriched by the addition of the 
attenuated " Arrope," or vino cotto. During the rearing 
of wines, the " Capataz '* in Spain, and the ** Caporan- 
dere*' in Sicily, examines them frequently, discovering 
their qualities, merits or faults, and by a skilful blending 
or mixing with wines of another age and distinctive 
character, restores to the defective the qualities they 
may have lost. In Xerez, each individual growth is 
kept separate during the second and third years, occa- 
sionally racking them until they are fit to be classified. 
Such as are then worthy of it are blended with the 
Solera Stock, which in principle is the rearing of younger 
wines upon a small proportion or foundation of older. 
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These soleras are kept up by the quantity used in each 
shipment being replaced by the next in age. The old 
or mother lees, and those that accumulate, are never 
touched, and thus bestow upon the younger wines the 
virtues of the old, if proper judgement has been exercised 
in the blending. The soleras are classed according to 
their distinctive characters — such as Fino, which are 
delicate, soft, and mellow ; Oloroso, of a stouter and dry 
nature; and Basto, which is an inferior and coarser 
development. The Amontillado is entirely a chance 
wine, gradually unfolding its peculiariiy of stout, dry, 
and rather pungent flavour; in colour it is of a pale 
amber tinge. Its distinctive character, it is said,* ''re- 
sults from the wines developing the * Mycoderma Vina,' or 
so-called 'flowers of wine,' in the earlier stages of their 
existence. Under these conditions their alcohol, ab- 
sorbing the oxygen of the atmosphere, becomes largely 
transformed into aldehyde^ whence is due that marked 
etherous flavour commonly found in wines of this de- 
scription." 

There are also soleras of the vino dulce (geropiga) as 
well as of the vino de colour or vino cotto blended. 
When wines are prepared for shipment, a certain quantity 
is selected from each solera, a larger proportion of the 
older and finer qualities being added for the higher- 
priced wines ; and as there is no standard wine 
made up, for such depends upon the character desired 

•ViiBetelly. 
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by the purchaser, recourse is had fco the " vino dtdce*' 
for sweetness, or vino de color for mellowness and 
colour. The wine is then fined, and when clear, racked 
into the casks ordered by the buyer. 

Wines require three full years to perfectly ferment 
and throw off all vegetable and decomposing matter, 
which process may be assisted by a second fining in March 
of those wines which are two years old. If shipped prior 
to that age, they may possibly remain brilliant for a 
period, but they are sure eventually to show signs that 
their adolescence has not passed; hence it frequently 
happens, owing to the avidity of shippers, that excellent 
wines are rejected by the trade in England through being 
&US out of condition, and in ignorance of the true 
cause, which required but a little more age, and another 
clarification to remedy. 

Spabkling Wines. 

• 

As it is not at all improbable that there are districts 
in Sicily, particularly near Palermo, as well as in other 
islands of the Mediterranean, where sparkling wines might 
be made, if the growers where in possession of the 
modus operandi, we quote the following extract from 
Tome's work on the manufacture of champagne, and trust 
it may be serviceable. 

The hills upon which the champagne grapes grow 
are composed of chalk with a thin alluvial soil, or as 
Busby says, strongly calcareous, fuU of small pieces 
of chalk and of stones. Near the top of the bill at Ay, 
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the soil is more argillaceous. The following are the 
principal varieties of grapes grown :— 

Black. White. 

Morillon. Epinetes. 

Pirot. Gonens or Marmot. 

Mecunier ) 

The must,, affcer a repose of some weeks, is mixed in 
a great vat, the manufacturer continually using his 
glucometer, thoroughly mixing the must with a long pole, 
armed with cross pieces of wood. This operation com- 
pleted, the fluid is drawn off into hogsheads containing 
each about forty-four gallons ; these are left in the store 
about a fortnight, until the combined juices they contain 
have fermented under the influence of the ordinary 
temperature of the air, which is generally warm — ^the 
usual period of the operation being towards the close of 
October, when at the end of about fifteen days the 
fermentation is supposed to have changed nearly one-half 
of the sugar which the liquid naturally contains into 
alcohol and carbonic acid. The casks are then sent into 
the underground cellars, where the cooling temperature 
arrests the activity of the fermentation, and the wine is 
left until January. In this month it is tested with 
the glucometer, and the quantity of natural sugar it 
contains carefully ascertained. If it has too much, which 
seldom or never occurs, a less saccharine wine must 
be mixed with it ; if it has not enough, which is generally 
be Qfkse, a proper ^uantii^ of the cimdied sugar of the 
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oane, and never any other, is put into it ; all other kinds, 
even the finest white, whether made from cane juice or 
beetroot are said to poison the wine, giving it an easily 
detected nauseous flavour. The sugar being the sole 
source of the carbonic acid gas as well as of the alcohol 
of the champagne wine, if there should be too little 
there will be no effevescence; if there should be too 
much, the strongest bottles would not withstand the 
enormous pressure of the excess of gas it would 
generate, 

A champagne wine, properly constituted, should contain 
a^i least 20 grammes (810 grains) of sugar in each litre 
(about 1} pints), and 12 per cent, of alcohol. The 
quantity of natural sugar having been ascertained, and 
if deficient, as is usually the case, supplied by due 
proportions of the '* sucre candi" of the cane, the 
wine still contained in the hogsheads is left in the first 
cellar tmderground; here it is kept while fermenting 
gently until the period of bottling. This operation 
commences in April and continues until June. The 
bottles now used are the same from which the wine 
is drunk, when finally prepared for sale. If the 
liquid as it flows from the hogshead is of a superior 
quality, though still green from youth, it will not be 
unpalateable ; if, however, of an inferior grade, it will 
be fotmd rough, bitter, and astringent, and the taster 
will be satisfied with the slightest sip from the little 
shallow silver basin, holding about a thimbleful, in which 
it is submitted to his judgment. The bottles are filled 
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to wiihin an inch or so of their mouths, and then corked ; 
the corks are fastened down with a narrow piece of 
iron, bent at either end into a hook which catches under 
the rim bordering the mouth of each bottle. This fasten- 
ing (or agrape) has the advantage over iron wire, as 
being more rapidly applied and removed, and in its 
capabiUty of serving its purpose time and again. The 
corks used are employed for this purpose only, and are, 
though sound, of an inferior quality to those contained in 
the champagne bottles of commerce ; for, as we shall see, 
notwithstanding that the old bottles into which the wine 
has been originally poured are never changed, the corks 
are. The bottles thus filled and corked are laid carefully 
on their sides and arranged in order in successive lines 
and layers, supported by thin and narrow pieces of oak 
wood placed horizontally. 

They thus form, according to the number more or 
less, broad and high heaps of the utmost regularity 
and squareness of angle. In the great estabhshments 
their length may extend many hundred feet. Their 
width is ordinarily from ten to twelve feet, and their 
height always within reach of a man's arm. When 
the wine has been properly made and bottled, its fer- 
mentation goes on vigorously, and generally reaches its 
height in about three weeks. Ten per cent is the average 
breakage, and if it falls below this the manufacturer 
becomes fearful that his wine may be deficient in 
effervescence, and prove stale and unprofitable. The 
general consumer, who is not discriminating in his taste. 
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demands from his bottle of champagne a great deal of 
noise and froth ; and as he is the chief and most re- 
mmierative customer, the manufacturer takes care that 
he shall have all the explosive force possible. 

The problem, then, with the caterer to the popular 
taste is to produce the greatest possible quantity of gas 
with the smallest proportion of loss to himself by 
breakage. The gas is easily produced by an abund- 
ant supply of sugar and the appHcation of heat, but 
the breakage is avoided only by the most vigilant 
nursing. 

When breakage is excessive, the bottles must be 
removed to the lower cellar, where the temperature is 
cooler. The temperature of this cellar varies from 40*^ 
to 60^, while that of the upper generally ranges between 
50^ and 55°. During cold seasons, on the other hand, 
the wine may be chilled and become too torpid to generate 
the quantity of gas required. The bottles then are 
brought from the lower to the higher cellar, and fre- 
quently to the ground-floor stove, or even raised to the 
second story. The wine is then carefully nursed for two, 
three, or four years, and even more, and during the 
whole time is more or less in perpetual motion. Now 
it is hifted from cave to cave, again to ground floor and 
second story, and thence back again from the highest 
to the lowest depth in the manufactory stores. Thus 
it passes its restless existence of movement until ready 
for the flnal transformation which is necessary to fit it 
for its destiny. The wine which is used to make HiB 
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ordinary Champagne of commerce is seldom k^pt more 
than two years after heing bottled. The more choice 
wines of the great vintages, only appreciated by connois- 
seurs, are kept much longer. The wine of 1858, when 
two years old, was considered the finest ever made, and 
had only then reached its perfection. Two years having 
elapsed, and the wine being of ordinary quality, the 
manufacturer prepares it for consumption. 

The wine before being prepared is called " brut," or raw ; 
it is highly effervescing, but has a bitter astringent taste, 
and is not drinkable. The bottles are arranged diagonally 
in order that the deposit may settle in the neck, and a 
workman daily for six weeks (preparatory to shipment) 
takes hold of each by the bottom, gives it, with a succession 
of sHght turns with his wrist, a half rotatory motion, and 
changes slightly its position. The sediment is thus finally 
shaken down into the neck by means of this daily manoeuvre, 
aided by the inclination of the bottles placed diagonally. 
When the sediment has all passed into the neck and rests 
upon the cork, the bottle is ready for the next stage, the 
disgorging of the sediment. To prevent the further escape 
of gas and wine, the degorgeur puts into each bottle a 
cork, which having been already used and well compressed, 
is easily applied. The wine is now hoisted firom the cave 
to the cellar above, where it is to be dosed, corked, and 
fastened with strong iron wire. The bottle first passes 
through the hand of the doser, who takes it and, un- 
corking it and trusting solely to his eye, allows what he 
deems a sufficient quantity of wine to escape, and tiien 
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fills, to within a short distance of the mouth, the empty 
space with a liqnid which he pours out of a tin measure. 
This liquid is what is called by the manufacturer, the 
li^pimrf composed generally as follows: — 

Sucre candi blanc 150 IdlogrammeB, 

Yin of the cuvees 125 litres, 

Esprit de cognac 10 litres. 
The quantity used depends on the original character of 
the wine, and upon the dryness or sweetness it is pro- 
posed to give to it. The liqueur generally contains nothing 
but white sugar candy, wine, and spirit of Cognac, but 

« 

Port, Madeira, Eirsch, tinctures of various kinds, Straw- 
berry syrups, and various coloured brandies are also 
occasionally added. A bottle of ordinary Champagne 
contains from 80 to 40 per cent, of liqueur, the dry fine 
wines seldom contain more than 10 to 15 per cent. The 
wiae to be tasted should have the temperature of from 
50^ to 54^ of Fahrenheit. A great degree of cold will mask 
the vices of the bad, as well as the virtues of the good. In 
March and April all wines are said to be in motion, or 
undergoing a certain degree of decomposition. After 
tasting, the connoisseur often pours a drop or two into the 
palm of his hand, and rubbing it, tests it by the sense of 
smell. Champagne, as it is known to the connoisseur (the 
prepared wine of the manufacturer), does not improve by 
age. The raw wine (Yin brut) of which it is made, pro- 
vided it be good, does, however, benefit by increase of 
▼ears. 
Good Champagne should never be heavier than water, 
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but to settle this question recourse must be had to the 
science of the chemist. An instrument, however, has been 
contrived for this purpose, which is sometimes used by 
the manufacturer, and is called an Areometer ; this has 
a graduated scale, and the point to which it sinks in pure 
water is marked with a zero. When placed in any other 
fluid, if it sinks to the same depth it is an indication that 
it is of the same weight as water, if not so deep it is 
lighter, and if deeper that it is heavier. 

As soon as the consumer has purchased his stock, he 
should remove the bottles from the baskets or cases and 
lay them in a cellar of about 46° temperature, on their 
sides, with an inclination of the necks downwards, so that 
the wine may remain in contact with the corks. 

Moet and Chandon's establishment covers an area of 
12^ acres total length (or nearly two miles) of vaults, 
which are all well ventilated. They dispose of 2,000,000 
bottles annually; Louis Koederer & Co., 900,000 bottles. 
The tasting room in all establishments is divided into 
private and pubHc. The cork brands are heated by 
alcohoHc lamps. 

Another authority on the manufacture of Champagne 
says that the casks in which the wine ferments after 
running from the press, are previously sulphured to pre- 
vent the fermentation from proceeding to too great a 
length, and that about Christmas, after the vintage, the 
fermentation being complete, the wine is racked. This 
is always done in dry weather, and, if possible, during 
frost. A month after, it is racked a second time and 
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fined with isinglass. Before it is bottled it undergoes 
a third racking and a second fining. There are some 
makers of wine who only fine once, after the second 
racking, and immediately bottle ; others rack twice, but 
clarify at each racmng. The best wines are always able 
to bear three rackings and two finings, and the benefit 
of such repetitions is found of the utmost importance 
afterwards, in managing the wine when bottled. 
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CHAPTEE Vni. 
Distillation. 

When wine, or other fermented liquor containing alcohol, 
is caused to boil, an analysis or separation of the 
spirituous and aqueous portions of the liquid takes place ; 
the more alcoholic parts being the first to escape in the 
form of vapour. 

Alcohol boils at a temperature of 174°, while the boil- 
ing point of water is 212*=^, the respective boiling points of 
different mixtures of alcohol and water being intermediate 
between these temperatures, and proportioned to the 
strength of the Hquid. 

In the earlier methods of distillation, the wine or wort 
was caused to boil in a vessel surmounted by a capacious 
head or capital, in which the ascending vapours were 
collected, and were thence conveyed through a tube or 
neck to a long pipe coiled in a spiral form, called the worm. 
This worm was placed in a vessel of cold water, and the 
vapour, in descending through its coils, gave out its heat 
to the surrounding water and became condensed into 
liquid, which ran out through the lower extremity of the 
refrigerating pipe, or the worm end, in the form of 
spirit. 

From what is said above, of the different boiling points 
of alcohol and of water, it will be readily inferred that the 
more spirituous portion of the Hquid under operation, 
which assumes the form of vapour at a comparatively low 

o2 
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temperature, would be the Urst to separate from the mass, 
and consequently the first runnings of the still would 
consist of the strongest spirit. 

As the operation proceeds, the Hquor remaining in the 
still becomes weaker and weaker, and the spirit issuing 
from the worm end must evidently contain less and less 
spirit, until at length no more spirit remains in the 
boiler, and only water runs from the worm. By this 
method of distillation a large portion of the liquid operated 
on must be converted into vapour at a great expense of 
fuel, time, and labour, and be condensed again into a 
liquid at a corresponding expense of cold water. 

These defects were in a degree obviated by Adam's 
ingenious adaptation of the principle of Woulfe's appa- 

PliATS No. 2. 




ratus to the piu-poses of distillation. In Adam's Still 
^^Plate No. 2), tlie vapour passes from the boiler a, through 
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a tube bj which dips nearly to the bottom of a second 
vessel Cj set a little higher np, and containing also a 
charge of wine. Prom the top of this vessel proceeds a 
tube dj which in its turn dips into a third vessel e, set 
higher up, and containing also a charge of wine. 

The fire being applied under the lower vessel or boiler 
a only, the vapour, in mixing with the wine in c, would 
raise its temperature to the boihng point. At the same 
time, the contents of c would become richer in alcohol by 
the admixture of the spirituous vapour from a, and on 
boiling would furnish a more spirituous vapour, which in 
its turn would become condensed and mixed with the 
contents of c, which would also by this means be soon 
heated to the boiling point. Now, it is obvious that the 
wine in this vessel, having been enriched with the more 
spirituous and volatile parts of the contents of all the 
preceding vessels, must, on boiling, furnish a vapour of 
much greater alcoholic strength than that which proceeded 
from the simple evaporation of the wine in the boiler, and 
by increasing the number of the vessels, spirit of any 
required strength could be obtained. 

When the wine in the boiler was perfectly exhausted of 
spirit, it was discharged and immediately replaced by 
the contents of c, which in their turn were replaced by 
the wine in e, and so on successively. 

To economize fuel to the greatest extent, the vapour 

om the last vessel of the series passed through a worm, 
immersed in a receiver, holding also a charge of wine, 
whioh thus absorbed the heat that otherwise would have 
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been thrown into the water surrounding the re&igerating 
worm through which the spirit ultimately passed. 

This principle forms the basis of the various arrange- 
ments which have since been adopted in the best stills. 
Saintmarc*s still is a Woulfe's apparatus arranged verti- 
cally instead of horizontally, and Derosne's apparatus is 
based upon the same principle, but possesses the valuable 
properties of being more simple, and at the same time 
more efl&cient. 

Derosne had the sagacity to perceive that the results of 
this arrangement of Woulfe*s apparatus do not essentially 
depend on the size of the vessels forming the series ; and 
hence his improvements, which have made his still the 
most renowned in France. 

So far it has been seen how strong spirit might be 
produced at one operation by a process based on the 
principle of Woulfe's apparatus, in which the wine is so 
distributed during its distillation that the upper portions, 
which furnish directly the vapour conveyed to the worm, 
should be previously enriched with the alcoholic vapours 
sent up from the lower part of the series. But in 
practice it has been found inconvenient to carry out this 
arrangement to the extent required to produce the 
strongest qualities of spirit; and to obtain this result, 
another principle has been combined with it. This 
principle is involved in the fact already stated, that the 
boiling point of strong spirit is much lower than that of 
water, from whence it is obvious that the vapour of 
alcohol might be passed through a tube or a worm kept at 
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a temperature slightly above its boiling point, say 180^, 
without being condensed, whereas the vaponr of water 
would be condensed in passing through a worm at a 
temperature slightly lower than the boiling point of water, 
or 212°. Hence it would appear that a mixed vapour of 
alcohol and water, in passing through a tube or series 
of tubes, kept at a temperature considerably below the 
boiUng point of water, should suffer a condensation of its 
more watery parts, which require a higher temperature to 
preserve the state of vapour, while its more spirituous 
parts, which retain this state at a lower temperature, 
would pass on uncondensed. We should thus obtain 
a practical method of separating the spirituous from the 
aqueous portions of the vapour, and by so arranging the 
apparatus that the condensed watery parts or phlegms 
may return to the boiler, while only the uncondensed 
alcohoHc vapour mdy pass on to the worm, we should 
obtain a very strong spirit by this means. This is 
effected in Derosne's still, by causing the spirituous vapour 
from the top of the column to pass through a long worm 
placed in a case filled with the wine to be distilled, 
which is admitted in a continuous regulated stream at 
one end, and flows at the same rate from the opposite 
extremity into the distillatory column. The temperature of 
the wine which thus surrounds the rectifying or analysing 
worm is considerably lower than the boiling point of 
water, and hence results a condensation of most of the 
aqueous portions of the vapour, which return to the still, 
while only the volatile alcoholic vapours can pass on 
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uncondensed to the refrigerating worm, cooled by the 
wine to be distilled. In this way no cold water is 
required in the operation, and the arrangement answers 
well with weak wine, in which the proportion of water is 
large as compared with the alcohol, and where very 
strong spirit is not required. To produce the highest 
strengths, some cold water is always necessary. 

In Sicily, most of the stiUs of recent construction have 
been erected by Mr. Joseph GiU, upon a modification of 
Derosne'8 system, which has worked well and given 



Plate No. 5. 




general satisfaction. The following is a description of the 
process by this apparatus. 

The fire acts directly on the lower boiler A, Plate 6^ 
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while the flue passes under and round the upper Doiler B, 
which thus ahsorhs heat that would otherwise escape up 
the chimney. The lower boiler is charged with water to 
begin the operation, and wine to the depth of a few 
inches is admitted to the upper boiler before the fire is 
lighted. 

The wine flows in from the receiver or vat through 
the index cock a. After filling the case of the rectificator b 
to the level of the upper bend of the syphon pipe c (the 
cock d being shut), it then overflows through the lower 
portion of this pipe into the column at e. 

On entering the column it impinges in a continuous 
stream on a small disc, at /, whence it rebounds and falls 
in an extended shower over the surface of the pebbles 
with which the column is filled. 

Meanwhile, the vapour from the lower boiler A entering 
B through the tube c has raised its contents to the boiling 
point, and the spirituous vapour therefrom rises through 
the perforated dome g, and mounts upwards through the 
numerous interstices between the pebbles in the column d, 
meeting in its passage with the wine which trickles down 
in a state of great sub-division over the surfaces of the 
pebbles. 

Both the wine and the vapour are thus slightly retarded 
in their progress, and become intimately mixed, while a 
continuous process of distillation results. The spirituous 
vapour, rising to the top of the column, moimts upwards 
through the tubes or flat vertical chambers x of the 
rectificator b, which, being surrounded by wine of a lower 



90 



THE WINE-OROWSBS AND 



H 

P4 




€0 



O 

525 



WIHB OOOPBBB UANCAti. 




92 THE WINE GROWERS AND 

temperature than that of the ascending vapour, will effect 
the condensation of its more aqueous parts, and only the 
purer alcoholic vapour can pass up to the chest A, which 
unites all the chambers of the rectificator. 

From hence the rectified vapour passes on through the 
tube i to the worm, from the lower extremity of which it 
issues in the form of strong spirit. The feints or weak 
spirit, condensed in the chambers of the rectificator, return 
to the colunm, where, mixing with the wine, they are 
re-distUled. As the wine is continually flowing into the 
still through the cock a, which regulates the quantity 
proportioned to the power of the apparatus, the contents 
of the upper boiler B gradually increase, and when it is 
seen from the level of the liquid in the glass gauge tube j 
(which communicates with the boiler above and below) 
that the boiler is nearly full, the contents of the lower 
boiler are discharged, and those of the upper boiler run into 
it through the cock k. When only a few inches depth of 
wine remains in the upper boiler, this cock is shut, and 
the operation continues, the regular supply of wine to the 
still having been running in during the time of emptying 
the boiler. It was said that, to begin the operation, the 
lower boiler was charged with water, but the second 
charge will contain some spirit, being taken from the 
other boiler which contains wine only partially exhausted ; 
and before discharging it each time, it is requisite to 
ascertain carefully that no more spirit remains in it, 
which is easily done by drawing off for examination 
through the cock / a small sample of the vapour which is 
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condensed in passing through the cyhndrical ohaonber y 
surrounded by cold water. As on the one hand the 
supply of wine which enters the stUl is nearly constant, it 
is evident that the amount of heat communicated to the 
apparatus on the other hand should also be as nearly con- 
stant as possible ; but as the intensity of the fire may be 
subject to fluctuations from, various causes, it is requisite 
to have some means of ascertaining its varying effects on 
the operation, so as to regulate it accordingly. This is 
correctly indicated by the pressure gauge w, in which the 
liquid rises above the regular level when the fire is too 
strong, and sinks below it when the fire is too low. By 
attention to the damper in connexion with these indica- 
tions, the fire can be kept sufficiently regular. The tube w, 
through which the wine flows into the colunm, is moveable, 
and as the regular distribution of the shower of wine over 
the upper surface of the pebbles, by means of the disc at/, 
is essential to the perfect action of the apparatus, its action 
should be occasionally examined through the armhole o, 
before the fire is lighted, and its position adjusted, if 
requisite, so as to obtain the best effect. 

From the foregoing description it will have been seen 
that the boilers and pebble colunm of this still form 
an arrangement on the principle of Woulfe's apparatus, 
and if the vapour passed directly from the top of the 
column to the worm, without passing through the recti- 
ficator, the result would be a spirit of about 80 per cent, 
over proof. This vapour, in passing through the chambers 
of the rectificator, comes in contact with the extensive 
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surface of metal which they present, and which* is kept 
at a moderate temperature by the continual supply of 
cold wine, which passes around them through the con- 
denser case. 

The contact of the colder metal causes a condensation 
of the more watery parts of the vapour, which trickle 
down into the column and are re-distilled, while only the 
stronger spirit retains its vaporous state, and thus passes 
on to the water tank. 

The chambers of the rectificator are filled with small 
pebbles, which, by causing a more perfect distribution of 
the vapour, and in some degree retarding its progress, add 
to the effect of the arrangement. 

Plate 6 shows the construction of the chambers where 
h is the longitudinal section of the vapour chest {h, fig. 1, 
plate 4) into which the vapour from each chamber enters 
through a funnel-shaped neck p, A perforated cover r, 

« 

soldered into the chamber at a short distance from the 
top, prevents the pebbles from being displaced in a re- 
clining or inverted position, and the stout brass wires 8 
are soldered into the mouths or lower apertures of the 
chambers at the two ends, and supported by small bridges 
at different parts of their length. 

The pebbles are thus kept in place when the rectificator 
is in its regular position. The number of chambers in the 
rectificator is twenty-four, but only twelve are shown in 
the sketch, to avoid confusion. The feed wine from the 
vat enters from the tube t, and falls on the small disc or 
button tt, so as to be distributed over a wide surface. A 
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aaiety-valve u (plate 6) allows an escape of vapoux from 
the lower boiler, in case anj impediment ehould occur to 
itB free esit through the apparatus ; but tmder ordinary 
circnmatapoes this valve does not act. 




9 still, which is so popular in France, may be 
briefly deBoribed as follows : — 

The apparatne, as will be observed on reference to the 
annexed plate, No. 7 (fig. 1), consists of two stilk, 
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Plate No 7. 
Fio. L 




=-^^ 



~— ' fT~ •=* — I « 

. '■■ft- , . '^ 



J— 4^ 



.1— 



45^ 



A and B. The mixture of steam and alcohol vapour 
from A, passes into the liquid in b, which raises it to the 
boiling point. The vapours from b rise through the 
distillatory column c, and d (the rectificating column), 
hence they traverse the coils of tubing in b (the condenser 
and wine heater), and the alcohol is finally condensed by 
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traversing the vorm in f (the refrigerator, fig. 4), whence it 
is dehvered at z. At the same time a steady ounent of the 
OTiginal alcohol Hqaor is admitted from the reservoir h 
into the exterior .portion of the condenser s by means of 
the tap, the flow from whieh is regulated by the ball- 
cook g. While condensing the spirit in the worm, the 
wash, or wine, has its temperature raised, especiaUy in 
the upper part, and thence it ascends by the tube h into 
the heater e, by the small orifices k k (fig. 2), where it is 




still farther heated by the current of heated alcohol, which 
has risen into the woi-m from the stills, whilst at the same 
time assisting in the condensation of the spirit. After 
performing its ofBce of condensation, and when nearly at 
the boiling point, the alcohohc hquor passes out by the 
tube I, and is conducted to the top of the diatillatoTy 
colnmn o (fig. 1). 

Here it trickles down over a series of lenticular discs of 
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metal (abown in fig. 
progress into the atdll 
steam. 

E^. 8. 



8) so contrived as to retard ite 
), and yet permit the ascent of the 



[ra 



In this distiUatory column (C, fig. 8) 
it meets the steam rising from the stiU 
B. The greater part of ita alcohol is 
expelled, whioh, traversing the seriee oi 
condensers before described, is ulti- 
mately liquified and collected at Z, but 
to complete tJie rectification, it descends 
into the still B, and when above a 
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certain level (w.w.) into A, which stills, being heated by 
a furnace beneath, the final expulsion of alcohol is 
accomplished, and the spent liquor run off at x. 

In the Sherry districts, stiUs of English construction 
are used in several of the Bodegas. At Gonzalez' stores, 
in Xerez de la Frontera, W. Carter, of London, has 
erected two for that estabHshment, and at Harmony's, 
of Port St. Mary's, there is one of (Eneas Coffey and 
Son's which effects a saving of one quarter of the quantity 
of fuel formerly required. The principle of these stills is 
to economise heat as much as possible by exposing the 
Hquid to a very extended heated surface, and to cause the 
evaporation of the alcohol from the wine or wash by 
passing a current of steam through it. By these means 
spirit 60 per cent, over proof and upwards can be 
obtained. They are worked in the following manner : — 

The wine or wash in this process (see plate No. 8) is 
pumped from the "wash charger" into the worm tube 
which passes from top to bottom of the rectifier ; in 
circulating through this tube its temperature is raised to 
a certain extent. 

Arrived at the last convolution in the rectifier, the 
wash passes by the tube to the top, and into the 
"analyser." It falls and collects upon the upper shelf 
until this overflows, when it falls on to the second 
shelf, and so on to the bottom. All the while steam is 
passed up from the steam boiler through fine holes in 
the shelves, and through valves opening upwards. 

As the wash or wine gradually descends in the analyser 

h2 
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it becomes rapidly weaker, partly from condensation of 
the steam which is passed into it, and partly from loss of 
alcohol, either evaporated or expelled by the steam, till 
when it arrives at the bottom it has parted with the last 
traces of spirit. At the same time the vapour, as it 
rises through each shelf of the analyser, becomes con- 
tinuously richer in alcohol, and contains less and less 
water in consequence of its condensation ; it then passes 
from the top of the analyser in at the bottom of the lower 
compartment of the rectifier. Here it ascends in a similar 
way, bubbling through the descending wash until it arrives 
at F, above which it merely circulates round the earlier 
windings of the wash pipe, the low temperature of which 
condenses the spirit, that collecting on the shelf at f 
flows off by the tube into the finished spirit condenser. 
In order stiU further to economize heat, the water for 
supplying the boiler is made to pass thi-ough a long coil 
of pipe immersed in boiling hot spent wash, by which 
means its temperature is raised before it enters the 
boiler, 

Eemabks on Distillation, 

When distilling, the operator should be careful that the 
fire is not kept too high (unless for a special purpose 
hereafter referred to), for ia the management of this 
department will he discover that the success of his labour 
depends. In erecting the boilers of the French and 
Sicilian systems, the masonry should be so adapted 
that tb^ he^t will be equally distributed over the entire 
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surface, which, by aid of the spiral flue, is easily accom- 
plished. Care, however, is necessary that it is not carried 
above the usual level of the liquid in the still. The cold 
water in the condenser tank, when such method is used, 
should be continually renewed, otherwise the aroma and 
fine flavour of the distillate are injured or destroyed. In 
stills of modem construction, however, the condenser 
tank, as we have already remarked, is filled with the 
wine to be operated upon instead of water, by which 
means its temperature is raised, and thus a great saving 
in fuel is realised. 

The first condensation given out is weak, and not well 
flavoured, and should always be returned for re-distillation, 
but this is speedily followed by the finest product, the 
excellence and strength of which depend materially upon 
the quality and richness of the wine and management of 
the fire under the still. 

It is found from experience, and is readily accounted 
for by theory, that the lower the temperature at which 
the distillation is conducted the stronger will be the 
product, and the less quantity of oil, or other volatile 
matter, will come over along with it. 

Brandy, such as is exported from France, when new, 
seldom exceeds proof, and is generally a little below it. 
The very finest average from 6 to 10 under proof, and are 
never stronger than 2 under proof. They then contain 
more than half their weight of water, and from having 
been rapidly distilled at a proportionably high boiling point, 
they "come over" mor^ fully charged with esse^tial oil 
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and the other volatile and fragrant principles of the 
grape, and thus possess in a greater degree that peculiar 
aroma and flavour for which Cognac brandies are so 
much esteemed. French brandy or wine distilled at a 
low temperature in a water bath yields a very pure, but 
almost flavourless spirit. Genuine French brandy always 
reddens blue litmus paper, owing to a little acetic acid 
which it contains. 

The alcohol in wine depends upon the quantity of sugar 
and albuminous matter afterwards produced. It is com- 
monly supposed that where sugar and ferment exist in 
sufficient quantities in the must, an alcoholic liquid of 
any strength can be obtained; but this, however, is an 
error, for when a certain quantity of alcohol has been 
produced, the further activity of the ferment is hindered 
by it, even when an excess of sugar is still present. This 
is the case with wines which contain more than 20 per 
cent, by volume of pure or absolute alcohol : that is to say, 
when the liquid has become too rich in alcohol, so that 
the fermenting matters coagulate and become insoluble, 
and therefore inert. Experience therefore teaches us, that 
if the amount of alcohol has, during fermentation, fully 
reached to 20 per cent, by volume, this may be considered 
as a maximum, after which fermentation is impossible. 
All sugar which is still left remains undecomposed, since 
the ferment has lost the power of acting in the strong 
alcoholic liquid. 

White wines generally give more spirit than the red, 
and in the Gbarente district the white grape is almost 
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exclusively cultivated, as they not only yield more, but 
give a softer and more agreeable spirit. Heavy wines that 
abound in tartar give very middling brandy; that from 
acid or pricked wines is deeply tainted. 

Wines abounding in saccharine matter which has 
decomposed entirely during the insensible fermentation 
give the most spirit ; these last are not distilled new as 
they are apt to burn, and give out less alcohol. Liquids 
that deposit are agitated to prevent burning, until they are 
in a state of ebullition. 

Wines that are pricked, and are to be distilled, should 
be charged with chalk. The average quantity of wine 
yielding a pipe of spirit from 48 to 60 per cent, over proof 
by Sikes's Hydrometer is seven, but of many French 
wines it takes ten, whilst of some of the full-bodied 
Spanish wines of the neighbourhood of Malaga four will 
suffice. 

In the Charente district distillation commences between 
the first of November (soon after fermentation has ceased) 
and Christmas ; the earher the greater the aroma. Brandy, 
when new, if kept in a warm place, ripens much quicker. 

The manufacture of raw spirit is performed in France 
principally by Derosne's apparatus ; and for marc spirit 
the same is also used, with the addition of two large 
cylindrical copper vessels, in which the refuse is placed 
and submitted to the action of a jet of steam, introduced 
from the boiler. These cylinders operate alternately, one 
filling whilst the other other discharges, and thus the 
distillation is continuous. 
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The apparatus of Derosne is, however, but Httle used 
in Charente for their Brandies. The best product is tried 
by the oil proof — a drop of oHve oil is let fall into it, which 
will sink to the bottom if between 19® and 22® of Cartier's 
instrument. 

Ambulant distilleries in certain parts of France are to 
be met, and no doubt make considerable profit. The 
quantity of spirit obtained from various substances, sugar 
included, depends upon the skill with which the several 
operations are performed. By theory pure sugar should 
yield 61 per cent, of alcohol, but in practice 11*926 gallons 
of proof spirit is the largest quantity which has yet been 
obtained from 112Ibs of sugar. By the British Eevenue 
authorities, this weight of sugar is estimated to afford Hi 
gallons of proof spirit. 

The average product is perhaps about one gallon of spirit 
of this strength for every lOIbs of sugar. 

According to Harmstadt, lOOIbs of starch yields 85lbs 
of alcohol, or 7*8 gallons of proof spirit ; and lOOIbs of the 
following grain produce the accompanying quantities by 
weight of spirit of specific gravity '9427, or containing 
46 per cent, of pure alcohol : — wheat 40 to 46 per cent,, 
rye 36 to 42 per cent., barley 40 per cent., oats 86 per 
cent., buckwheat 40 per cent., maize 40 per cent., the 
mean being 8*47 gallons of proof spirit. At an ex- 
periment made some Httle time past, 176Ibs of raisins 
produced about ten gallons of spirit, and a similar weight 
of the fruit of the locust tree 5 gallons of spirit 86 per 
cent, over proof. 
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CHAPTEE EL 

Alcoholometbt. 

Having thus described the process of distillation, together 
with the most approved apparatus of Sicilian, French, 
and English construction, and their respective modes of 
operation, it will be well to explain, as epitomized from 
Cooley's work, how the strength of the distillate is 
calculated; the distinction between volume, wdfjht, and 
per centage of proof spirit; how to convert the one 
denominating strength to that of other; and, finally, to 
give a brief description of the several hydrometers, and 
alcoholometers, such as Sikes, Gay Lussac, Tralles, and 
Cartier, which are used for the purpose in England, 
France, Italy, and America, and which to many appear 
somewhat complicated. 

Commencing with our own country, the British Treasury 
have adopted Sikes's hydrometer, giving the ** specific 
gravity " as the test of the strength of the spirit. Specific 
gravity, it may be remarked, is the density of the matter 
of which any body is composed, compared to the density 
of another body assumed as the standard or 1-000. This 
standard is pure distiUed water, for Hquids and solids; 
and, unless otherwise expressed, is always taken at 
60° Fahrenheit. 

Sikes's instrument consists of a spherical ball or float, 
with an upper and lower st^m, and is genen^Uy made of 
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brass, which (in the . more expensive instruments) is 
usually coated with gold, to prevent corrosion from damp, 
and the acidity so generally present in spirituous liquors. 

r 

The upper stem is about four inches long, and is divided 
into ten parts, each of which contains five sub-divisions. 
There are nine moveable weights of different sizes, num- 
bered respectively 10, 20, 30, &c., to 90, each of which 
represents so many of the priacipal divisions of the stem, 
as its number indicates. In use, one of these weights is 
slipped on to the lower stem, and thus, by means of them, 
the instrument acquires a range of about 600 divisions or 
degrees, extending from the Eevenue standard alcohol, 
sp. gr., -826, to " water." It is so formed as to give the 
sp. gr. with almost perfect accuracy at 62° Fahrenheit. 
When loaded with the weight 60, it sinks in proof spirit 
to the line marked p on the narrow edge of the stem at 
61*^ Fahrenheit, and by further placing the square weight 
or cap also supplied with the instrument on the top of the 
upper stem, it floats exactly at the same point in distilled 
water. This weight is equal to one-twelfth part of tliat of 
the instrument when loaded with weight 60, and hence 
shows the difference between the gravity of proof spirit 
and water, as explained hereafter. 

A thermometer and book of tables completes the 
apparatus. The manipulation is as follows : — ^A glass 
tube is filled with the sample for examination, the 
thermometer is then placed in the liquor and stirred 
about for two or three minutes, observing not to breathe 
upon the glass nor hold it in the hand \vhen it is with- 
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drawn, and the temperature noted. The hydrometer is 
next immersed in a similar way, and gently pressed down 
in the liquor to the in the stem with the finger, it having 
been previously loaded with any one of the nine weights 
that will cause it to float with the surface of the spirit 
at some point of the graduated part of the scale. The 
indication at the point cut by the surface of the liquor, 
as seen from below, added to the number of the weight 
with which the float is loaded, gives a number which 
must be sought in the book of tables. In this book, at 
the page headed Temperature, as observed by the ther- 
mometer, and against the part of the column appropriated 
to the given indication weight, will be found the strength 
per cent., expressed in degrees, over or under proof by 
volume in whole numbers and decimal parts. In reading 
off the indication, to ensure accuracy, it is necessary to 
allow for the convexity of the hquor at the part where 
it immediately rests against the stem. 

By means of the following table, the degrees over or 
under proof of the Eevenue System may be converted 
into "real specific gravities'* by mere inspection, and 
from these the corresponding "per-centage richness" in 
alcohol of any sample may be found, either by weight or 
volume^ by reference to the Tables Nos, 2 and 8, hereafter 
givea. 
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TABLE No. 1. 

Exhibiting tA« relations between the Indications nf Sikes'n 
Hydrometer, or Excise Strengtht, and 1A« retU. S}iecijic 
Oravity, at 60" Fahr. 
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8291 


60-4 


8127 


63'3 
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15'1 
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67'0 


8294 


60-2 


8131 


63'1 


8663 


45-3 




8160 
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60-0 


8434 


52-9 
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66-6 
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8438 


62-7 
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41'8 
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59-6 


8141 


63-6 
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69-5 


8445 


62-3 


8577 
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66'1 


8312 


69-3 


8448 


S3-1 


8081 


41-3 




8178 


66-6 


8316 


6!>1 


8153 


61-9 


8583 


439 




8181 


(ifi-S 


8319 


58'9 


8155 


61-7 


8587 


43'7 




8185 


65-6 


6322 


587 


8159 


61-6 


859U 


43-E 




6188 


66-fi 


8326 


68-6 


8462 


61-3 


8594 


43-3 




8192 


65-3 


8329 


68-4 


8465 


BVl 


8097 


431 
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65-1 


8333 


68-3 


8169 


50-9 


8001 


43-8 




8199 


65-0 


8336 


580 


8472 


50-7 


8601 


42-6 




820!I 


6i-8 


8340 


57-8 


8476 


60-S 


8608 


43'1 




8206 


64-7 


8341 


57'7 


8180 


60'3 


8611 


42'a 




3210 


64-5 


8347 


57'5 




50' 1 


8G15 


42-0 




8211 


ei'U 


8361 


B7'3 


8486 


49-9 


8618 


41-7 




8218 


611 


8354 


67-1 


8190 


19-7 


8622 


41-B 




8231 


64 '0 


8358 


56-9 


8493 


19'5 


8625 


41-8 




8231 


63'8 


8362 


56-8 


6406 


19-3 


8j29 


41-1 




8227 


63-6 


8365 


56-6 


8499 


49-1 


8632 


10-9 




8281 


63'4 


8369 


66-4 


8503 


18-9 


-8636 


40-6 




8281 


83-2 


8373 


5G-2 


8506 


18'7 


8639 


40'4 




82B8 


63-1 


6376 


56-0 


8510 


48-5 


8613 


10'3 




8213 


62-9 


6379 


65-9 


8513 


18'3 


8646 


400 




8215 


63-7 


8383 


55-7 


8616 


18-0 


8660 


39-8 




8219 


62'5 


8386 


55'5 


8620 


47-8 


8663 


39'6 






63-3 


8390 


66'3 


8633 


47'6 


8667 


39-3 




8266 


6a'3 


8393 


55-1 


8537 


47'4 


8660 


39-1 




8269 


62-0 


6396 


65-0 


85SO 


17'3 


8661 


38 '9 






61-8 


8400 


61-8 


8533 


47-0 


6667 


38'7 




8266 


61-6 


8103 


61-6 


8537 


16-6 


BG7I 


381 




8270 


61-4 


8407 


64-1 


8510 


16-8 


8671 


38'S 




S378 


61-3 


8410 


6)'2 


8S43 


16-1 


80T8 


38'0 




8S77 


61-1 


8413 


611 


8647 


16-3 


8681 


37'e 




8380 


60-9 


8417 


53-9 


85fiO 


46-0 


8685 


87'6 




8384 


60-7 


8430 


53-7 


65S3 


46-8 


8688 


37 '3 




8287 


60'5 


8424 


63-5 


sses 


lS-6 


8693 


B7-1 
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Specific 
Gravity. 


Percent. 

over 

Proof. 


Specific 
Gravity. 


Percent. 

over 

Proof. 


Specific 
Gravity. 


Percent. 

over 

Proof. 


Specific 
Gravity. 


Per cent, 
nnder 
Proof. 


0-8696 


36-9 


0-8865 


25-3 


0-9041 


12-5 


0-9214 


13 


•8699 


36-7 


•8869 


25-0 


•9045 


122 


•9218 


1^6 


•8702 


36-4 


•8872 


24-8 


•9049 


120 


•9222 • 


1^9 


•8706 


36-2 


•8876 


24-5 


•9052 


11^7 


•9226 . 


2-2 


•8709 


35-9 


•8879 


243 


•9056 


11^4 


•9229 


2-6 


•8713 


35-7 


•8883 


24-0 


•9060 


111 


•9233 


2-8 


•8716 


35-5 


•8886 


23-8 


•9064 


10^8 


•9237 


3-1 


•8720 


35-2 


•8890 


23^5 


•9067 


10-6 


•9241 


3^4 


•8723 


350 


•8894 


23-2 


•9071 


10-3 


•9244 


3-7 


•8727 


34^7 


•8897 


23^0 


•9075 


10-0 


•9248 


4^0 


•8730 


34-6 


•8901 


227 


•9079 


9-7 


•9252 


4.4 


•8734 


34-3 


•8904 


225 


•9082 


9-4 


•9255 


4^7 


•8737 


34^1 


•8908 


22-2 


•9085 


9-2 


•9259 


6^0 


•8741 


33-8 


•8912 


21-9 


•9089 


8-9 


•9263 


53 


•8744 


33-6 


•8915 


21^7 


•9093 


8-6 


•9267 


67 


•8748 


33-4 


•8919 


21-4 


•9097 


8-3 


•9270 


6^0 


•8751 


33-2 


•8922 


21^2 


•9100 


8-0 


•9274 


6-4 


•8755 


32-9 


•8926 


20-9 


•9104 


7-7 


•9278 


6^7 


•8758 


32-7 


•8930 


20-6 


•9107 


7-4 


•9282 


7-0 


•8762 


32-4 


•8933 


20-4 


•9111 


7-1 


•9286 


7-3 


•8765 


32-2 


•8937 


201 


•9115 


6-8 


•9291 


7.7 


•8769 


320 


•8940 


19^9 


•9118 


6-5 


•9295 


8-0 


•8772 


31-7 


•8944 


19-6 


•9122 


6-2 


•9299 


8-3 


•8776 


31^6 


•8948 


193 


•9126 


6^9 


•9302 


8-6 


•8779 


31-2 


•8951 


191 


•9130 


66 


•9306 


9-0 


•8783 


310 


•8955 


18-8 


•9134 


6-3 


•9310 


9^3 


•8786 


30.8 


•8959 


18-6 


•9137 


6-0 


•9314 


9^7 


•8790 


30-5 


•8962 


18-3 


•9141 


4-8 


•9318 


10^0 


•8793 


30-3 


•8966 


18-0 


•9145 


4-5 


•9322 


10-3 


•8797 


300 


•8970 


17-7 


•9148 


4-2 


•9326 


10^7 


•8800 


29-8 


•8974 


17-6 


•9152 


3-9 


•9329 


ll-O 


•8804 


29-5 


•8977 


17^2 


•9156 


3-6 


•9332 


11-4 


•8807 


29-3 


•8981 


16-9 


•9159 


33 


•9337 


11-7 


•8811 


29-0 


•8985 


16-6 


•9163 


3-0 


•9341 


12.1 


•8814 


28-8 


•8989 


16-4 


•9167 


2-7 


•9345 


12-4 


•8818 


28-5 


•8992 


161 


•9170 


2-4 


•9349 


12^8 


•8822 


28-3 


•8996 


15-9 


•9174 


21 


•9353 


13-1 


•8825 


28-0 


•9000 


15-6 


•9178 


1-9 


•9357 


136 


•8829 


27-8 


•9004 


15-3 


•9182 


1-6 


•9360 


13-9 


•8832 


27-5 


•9008 


160 


•9186 


13 


•9364 


14-2 


•8836 


27-3 


•9011 


14-8 


•9189 


1-0 


•9368 


14^6 


•8840 


27*0 


•9015 


14-5 


•9192 


0-7 


-9372 


14^9 


•8843 


26-8 


•9019 


14^2 


•9196 


0-3 


•9376 


16-3 


.8847 


26-5 


•9023 


13-9 


•9200 


Proof. 


•9380 


15-7 


•8850 


26-3 


•9026 


13-6 


Under 


E»roof. 


•9384 


16-0 


•8854 


260 


•9030 


13-4 


•9204 


03 


•9388 


16-4 


•8858 


25-8 


•9034 


131 


•9207 


0-6 


•9392 


16-7 


•8861 


26-6 


•9638 


12^8 


•9210 


0*9 


•9396 


17-1 
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Specific 
Gravity. 


Per cent, 
under 
Proof. 


Specific 
Gravity. 


Per cent, 
under 
Proof. 


Specific 
Gravity. 


Per cent, 
under 
I'roof. 


Specific 
Gravity. 


1 

Per cent, 
under 
Proof: 


0-9399 


17-5 


0-9550 


33-2 


0-9701 


54-8 


0-9854 


80-4 


•9403 


17-8 


•9653 


33-7 


•9705 


55-5 


•9858 


81^1 


•9407 


18-2 


-9557 


34-2 


•9709 


56-2 


•9862 


81-7 


•9411 


18-5 


•9561 


34-7 


•9713 


56-9 


•9866 


82^3 


•9416 


18-9 


•9565 


351 


•9718 


57-6 


•9870 


829 


•9419 


19-3 


•9569 


35-6 


•9722 


68-3 


•9874 


83-5 


•9422 


19-7 


•9573 


361 


•9726 


69-0 


•9878 


84^0 


•9426 


20-0 


•9577 


36-6 


•9730 


59-7 


•9882 


846 


•9430 


20-4 


•9580 


371 


•9734 


60-4 


•9886 


85-2 


•9434 


20-8 


•9584 


37-6 


•9738 


61-1 


•9890 


85^8 


•9437 


21-2 


•9688 


38^1 


•9742 


61-8 


•9894 


86^3 


•9441 


21-6 


•9592 


38-6 


•9746 


62-5 


•9898 


86^9 


•9445 


21-9 


•9596 


39^1 


•9750 


63-2 


•9902 


87^4 


•9448 


22-2 


•9599 


39-6 


•9754 


63-9 


•9906 


88-0 


•9452 


22-7 


•9603 


40-1 


•9758 


64-6 


•9910 


88-5 


•9456 


231 


•9607 


40-6 


•9762 


65-3 


•9914 


89-1 


•9460 


23-6 


•9611 


41-1 


•9766 


66-0 


•9918 


89^6 


•9464 


23*9 


•9615 


41-7 


•9770 


66-7 


•9922 


90^2 


•9468 


24-3 


•9619 


42-2 


•9774 


67-4 


•9926 


90-7 


•9472 


24-7 


•9623 


42-8 


•9778 


68-0 


•9930 


91-2 


•9476 


261 


•9627 


43*3 


•9782 


68-7 


•9934 


91-7 


•9480 


26-6 


•9631 


43-9 


•9786 


69-4 


•9938 


92-3 


•9484 


26-9 


•9636 


44-4 


•9790 


70-1 


•9942 


928 


•9488 


26-3 


•9638 


45^0 


•9794 


70-8 


•9946 


933 


•9492 


26-7 


•9642 


46^6 


•9798 


71^4 


•9960 


93-8 


•9496 


271 


•9646 


461 


•9802 


721 


•9954 


94-3 


•9499 


27-5 


•9660 


46-7 


•9806 


72-8 


•9958 


94^9 


•9503 


28-0 


•9654 


47-3 


•9810 


73-5 


•9962 


95^4 


•9507 


28-4 


•9657 


47-9 


•9814 


74-1 


•9966 


959 


•9611 


28-8 


•9661 


48-5 


•9818 


74-8 


•9970 


96-4 


•9515 


29-2 


•9666 


491 


•9822 


75-4 


•9974 


96^8 


•9519 


29-7 


•9669 


49-7 


•9826 


76-1 


•9978 


97^3 


•9522 


30-1 


•9674 


50-3 


•9830 


76-7 


•9982 


97^7 


•9626 


30-6 


•9677 


61-0 


•9834 


77-3 


•9986 


982 


•9680 


310 


•9681 


51-6 


•9838 


78-0 


•9990 


98^7 


•9634 


31-4 


•9685 


52-2 


•9842 


78-6 


•9993 


99^1 


•9539 


31-9 


•9689 


52-9 


•9846 


79-2 


•9997 


99^6 


•9542 


32-3 


•9693 


53-3 


•9850 


79^8 


1^0000 


100-0 


•9546 


32-8 


•9697 


64-2 











Tralles* glass alcoholometers, and most others of a like 
description (as made in England), give the per-centage 
strength by volume with tolerable accuracy, at the standard 
temperature of 60** Fahr. 
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Gay Lussac's alcoholometer, which closely resembles 
that of Tralles, is adjusted for the temperature of 69** 
Fahr. (16° Cent.). All of these, to give at once accurate 
results, must of course be employed at the normal tem- 
perature of the instrument. 

As, however, in practice the experiment cannot be 
conveniently performed at any fixed temperature, but 
only at that of the atmosphere, it is obvious that certain 
corrections are constantly required in order to obtain 
results of any value. Perfect accuracy requires that 
tables for every variation of the thermometer, founded on 
actual experiments, should accompany each instrument, 
as without them tedious and difficult calculations are 
necessary. A series of such tables were prepared by 
Gay Lussac, and with his instrument are those which are 
almost exclusively used in France.* For rough purposes, 
in the absence of tables or nicer calculations, it may be 
useful to know that for commercial spirit at ordinary 
temperatures a variation of 

By Volume. 

6° Fahr. is equal to (about) 1*00 per cent, of alcohol, or 
(about) 1*794 per cent, of proof spirit. 

1° Fahr. is equal to (about) 0*20 per cent, of alcohol, or 
(about) 0-359 per cent, of proof spirit. 

* These tables, adapted to English use, are inserted at pages 129 
to 149. They furnish at a glance all the information that possibly 
can be wanted in the laboratory, the spirit cellar, or the distillery, in 
connection with the determination of strength, and value of spirit by 
volume. 
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6** Cent, is equal to (about) 1-80 per cent, of alcohol, or 
(about) 8-229 per cent, of proof spirit. 

l** Cent, is equal to (about) 0'36 per cent, of alcohol, or 
(about) 0'646 per cent, of proof spirit. 

Thus, by making the proper addition to the apparent 
strength per cent, when the observed temperature is helow 
the normal temperature of the instrument, or a corre- 
sponding subtraction when it is above it, the actual strength 
may be very nearly determined. 

Another mode of calculating the correction needed for 
variations of temperature, when tables for such purpose 
are not at hand, is as follows : — 

For Gay Lussac's Alcoholometer, adjusted at 

69° Fahrenheit. 

Note the strength of the alcohol, as shown by the 
alcoholometer, and the temperature of the mixture, as 
indicated by Fahrenheit's thermometer. Multiply the 
difference between 69° and the temperature observed 
by -222. 

If the temperature is over 69°, deduct the product of 
this multiplication from the percentage shown by the 
alcoholometer. Jf the temperature is less than 69°, add 
the product to the percentage of the alcoholometer, which 
will give the percentage by volume at 69° Fahrenheit. 

Example, The temperature of an alcohoHc mixture is 
68°, and exhibits b^ per cent, of alcohol by volume. 
What is the percentage at 69° Fahr. ? 68-69 = 9 and 
8X'222=1'998, or nearly 2. 66-2=68, the percentage 
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of alcohol @ 59°, as indicated in Gay Lussac's table, 
already referred to. 

Fob Tballe's Alooholombteb, adjusted at 60'' Fahb. 

The same calculation as that described for Gay 
Lussac's is needed ; with this exception, that as Tralle's 
instrument is adjusted at GO^'Fahr., the difference between 
the observed temperature and 60° must be taken. 

Fob Sikes*s Hydbometeb, adjusted at 60° Fahb. 

Test with the hydrometer for the strengh, and convert 
the percentage of proof spirit, as indicated, into percentage 
of alcohol by volume, by dividing it by 1*7626. Make the 
correction for the temperature as just explained (with 
Tralles' instrument). This determined, multiply the 
results by 1*7625, which will give the percentage by 
Sikes*s at 60°. 

Example. Spirit showing 185*10 per cent, of alcohol 
by Sikes's, or 85*1 per cent, over proof at 70° Fahr. What 
is the percentage by Sikes*s at 60° JFahr. ? 

1^^=77*09 (percentage by volume at 70° Fahr.) 

70° -60° =10° and 10 x*222= 2*220. 

77*09-2*220=74-87 (percentage by volume at 60° Fahr.) 

74*87x1-7525 = 181*20 or 

81*2 per cent, over proof at 60° Fahr. 

These methods of calculation may be depended upon 
for all spirits containing more than 25 per cent, of 
alcohol by volume ; and for others (with the exception 
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of weak spirits) they are sufficiently accurate for all 
practical purposes, and for any variation of temperature 
between 46° and 86° Fair. 

Another method of testing spirit, from the specific 
gravity by volume, is as follows : — The temperature is first 
taken by a thermometer, and the specific gravity ascer- 
tained by any of the usual methods, but preferably by 
means of an accurate glass hydrometer; it then merely 
becomes necessary to refer to Table 2, page 117, 
where, against the number expressing the specific 
gravity^ the alcoholic contents per cent, by volume of 
the sample examined, will be foimd for 60° Fahr., subject 
to the corrections just referred to, when the temperature 
is either above or hehw this point. 

If the precise specific gravity sought cannot be found 
in the Table, the difference between it and the next 
greater specific gravity must be taken for the numerator of 
a fraction having for its denominator the number found 
in the third column against the next smaller specific 
gravity. This fraction, added to the ** percentage of 
alcohor* in the first column of the Table opposite the 
greater specific gravity, will give the true percentage 
sought. Thus, the specific gravity '9606 is not in the 
Table, and the next greater number is '9609, the former 
must therefore be deducted from the 'Matter,'' and the 
difference (4) put as the numerator of the fraction, having 
for its denominator the number (18) found in the column 
of " differences " against 9696. The fraction -^ so foimd, 
added to the percentage strength opposite *9609 in the 

i2 
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first column, gives 88^ as the tnie percentage of alcohol 
in the given sample. The percentage by weight may be 
found from this Table by multiplying the number of volumes 
per cent, by 'TOBQ (the specific gravity of pure alcohol as 
given in the Table), and dividing the product by the 
specific gravity of the sample. The quotient is the number 
of poimds of alcohol in lOOib of the given spirit, or very 
nearly. Thus: Spirit of '9609 contains 88 volumes of 
alcohol per cent. Therefore, 

Specific gravity alcohol ... '7989 

Volumes per cent, in sample ... 88 

Specific gravity of sample •9609y26-1987 
Weight per cent. ... ... 27*265 (nearly). 

The results strictly agree with the Tables, allowance 
must be made for the increase of the specific gravity 
from condensation, and the contraction or expansion of 
the instrument. 

To discover the alcoholic contents of a sample from 
the specific gravity by weight may also be deduced as 
follows : The specific gravity is first ascertained, and the 
table on page 118 is then used in precisely the same 
manner as in the ** method by volume** already described. 

The remarks preceding Table 2, as far as inter- 
mediate Specific Gravities and corrections are con- 
cerned, also apply to this Table. The percentage by 
weight may be converted into percentage by volume by 
multiplying the former by the Specific Gravity of the 
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TABLE No. 2. 

Exhibiting the per cenlaije of Akokul liy VoLnME, corresponding 
to the given Upecific Gravities as Jowid by a "glass instru- 
ment," that of pure Alcohil being taken as = 0-7939, and 
that of pare Water = 0-9991 at 60° Fakr., by Tralles. 
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To this Table Tralles has appended another, as follows ; 
showing the " CorrectlouB " to be made in tlie dentiiies for 
every 5° Fahr., when a Brass instrument ia uaed. 
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TABLE No. 3. 

Showing ths Almholic Contents per Cent., by Weight, of SpiriU 
of different Specific Gravities, as found by a glass irtstru- 
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sample, and dividrng the product by the Specific Gravity, 
of pure alcohol *79S9, as given in tbe Table. Thos : 

Bpecifio OraTit; of Sample *9678 

Feraentage by Weight SO 

Bpedflo GraTitr of Aloohol -7939 . . ) 28-7840 
Fwoentage hj Tolnme 86-2 (ne«rl^. 
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The preceding methods of alcoholometry, as well as 
all others depending on the specific gravity, refer to 
unsweetened spirits only, and are inappHcable to those 
which hold sugar in solution, or any other organic matter 
capable of altering the specific gravity. Other methods 
for voine and fermented liquors are necessary, of which 
there are several. We shall here mention four, viz., 

1st. By DisiiLLATioN, which is the most accurate. 

2nd. From the Temperature of the Vapour. 

8rd. From the Tension of the Vapour. 

4th. From the Difference between the specific gravity 
BEFORE and AFTER ebulUtion, 

A fifth, by means of carbonate of potassa, we have 
added at the end of this book in the list of wine tests. 

1st. By Distillation. As originally proposed by M. 
Gay Lussac — 800 parts of the hquor under examination 
(measured in a graduated glass tube), are placed iu a 
retort or small stilly and a quantity exactly equal to one third 
(i.e. 100 parts), carefully drawn over ; a graduated glass 
tube being used as a receiver, and the operation stopped 
as soon as the distillate reaches the hundredth degree. 

Mulder, in his " Chemistry of Wine," recommends this 
receiver to be shaped hke a bottle, with its neck or tubular 
part bent at right angles above the line of its scale ; and 
that it should be set in the centre of a glass jar kept filled 
with very cold water. The alcohohc strength of the distilled 
liquor is then ascertained by any of the usual methods, 
and the result divided by three^ when the percentage of 
fJcohol in the " original liquor" is at onge obtained. If, 
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from want of attention, more than 100 parts should be 
distilled over, the number which expresses the relation of the 
volume of the distilled product to the original bulk of the 
liquor tested must be employed as the divisor. Thus: if 
106 parts of liquor have been distilled over (instead of 100), 
containing 83 per cent, of alcohol, the 800 must be 
divided by 106, which gives 2-88, and the 88 per cent, by 
this 2*88, which gives 11*66 per cent., the true proportion 
of alcohol in the original liquor. The strength at " proof" 
may be calculated from this in the usual way. In adopt- 
ing this method, it is found that to insure accurate results, 
the acidity (if any) of the liquor, must be neutralised 
with carbon^ete of soda, prior to distillation. Eight or ten 
per cent, of common salt is also generally added to the 
liquor in the retort or still, which, by raising the boiling 
point, causes the whole of the spirit to pass over into 
the receiver, before the distillate has reached the re- 
quired measure. This applies more particularly to weak 
Hquors. 

With those of greater strength (as the stronger wines), 
it is customary to draw over 160 parts, and to divide the 
result by 2 instead of 8. To liquors stronger than 25 per 
cent, by "volume" of alcohol, or above 62 to 64 per cent, 
under proof, an equal volume of water should be added to 
the liquor in the still, and a quantity drawn over equal to 
that of the sample tested ; when the alcoholic strength of 
the distillate gives, without calculation, the true strength 
sought. 

To liquors stronger than 48 per cent, to 50 per eent. 
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(14 to 12 n. p.), thrive their bulk of water should be added, 
and the process not stopped until the volume of the 
distillate is double that of the sample tested; when the 
percentage obtained must also be doubled. In each case 
a proportionate quantity of salt is employed. 

2nd. From the " Temperature of the Vapour ,** as 
originally proposed by Groning. The bulb of a ther- 
mometer is thrust through a cork, or a piece of vulcanised 
India rubber, into the head of the still, or other vessel 
employed ; and the temperature of the vapour in which it 
is immersed being noted, is sought in the following 

TABLE 

Showing the Alcoholic Content by Volume of Boiling Spirits, 
and of their Vapour, from the Temperature of the 
*• latter,'" as observed by a Theimometer, by Groning, 
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This method may be applied on either the larger or the 
sm^'Uer scale, and is admirably adapted to the purposes 
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of the distiller and rectifier, as it famislies a ready 
means of approximately determining the strength^ of the 
spirit passing over at every part of the process of distilla- 
tion, as well as that of the wash left in the still. 

Srdly. From the ** Tension of the Vapour ,'' by Geissler's 
Alcoholometer. This method, invented by M. Geissler, 
of Bonn, depends on the measurement of the tension or 
elastic force of the vapour of the liquid, as indicated by 
the height to which it raises a small column of 
mercury. 

The spirit, wine, or other liquid, of which it is desired 
to ascertain the strength, is put into a little flask, which, 
when completely filled, is screwed on to the curved 
glass tube containing the mercurial colunm (inverted 
for the purpose), and is closed by a "stop cock." 
The instrument is then placed erects and the flask and 
lower part of the tube are immersed in a water bath. 
The number on the graduated scale of the instrument, 
corresponding to the height of the mercury at the boiling 
point of the liquor under examination, gives the per- 
centage of the alcohol by volume (nearly). This method 
furnishes approximative results with great facility and 
expedition ; and with proper care, these do not vary more 
than one-third to one-half of one per cent, from those 
obtained by distillation. It is found that by having the 
diameter of the part of the tube at which the surface of 
the mercury is acted on by the vapour a Uttle larger than 
that of the " longer limb," and by previously abstracting 
the air from the sample, or Qven by agitation and exposig:^ 



s. 
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in an open vessel, the two may be made to correspond 
almost exactly. 

4th. From **the difference between the specific gravity 
before and after ebullition, Taberie's Method and ^nometer,^^ 
The specific gravity of the sample is first accurately 
determined by any of the usual methods. It is next 
carefuUy evaporated, in an open vessel, to one half its 
volume. The residuum, when cold, is made up with 
pure water to exactly its original measure ; and the specific 
gravity is again ascertained. The difference between the 
two being due .to the spirit originally present, furnishes 
the means of calculating a new specific gravity, from which 
the percentage richness of the sample may be obtained by 
mere inspection of the Tables. The observed specific 
gravity is the true one, whenever the liquid, after ebuUition 
and restoration to its original volume, has the saQie 
specific gravity as water (i.e. I'OOO) at 60° Fahr. Taberie 
employs a pecuhar instrument, which he calls an 
oenometer, but its use is not essential to his method of 
alcoholometry. The results are, of course, approximative, 
though sufficient for all ordinary purposes. Professor 
Mulder says that the results, with care, are almost as 
accurate as those obtained by distillation. 

The term ^^ proof spirit,'' which has occurred in the 
foregoing explanation, is an arbitrary standard adopted 
for facilitating calculation, and is such as shall, at the 
temperature of 61° Fahr., weigh exactly -j^ parts of an 
equal measure of distilled water. Proof spirit contains 49i 
per cent, by weight of absolute alcohol, specific gravity '918 
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at 60'' Fahreneit, and being marked 100 by the centigrade 
system, all mixtures with a smaller proportion of absolute 
alcohol are said to be '* under proof/' and the amount of 
the under proof is the difference between the strength of 
such a mixture and 100. For instance, a sample is found 
to be of 28°; deducting this from 100, would make it 
77 per cent, "under proof." On the other hand, all 
mixtures that contain a larger proportion of absolute 
alcohol than 49^ per cent, (marked 100) are said to be 
" over proof," and the amount of the over proof is equal 
to the number expressed above 100. Thus, alcohol tested 
by Sikes as 160° would be 60 per cent, over proof. 

When we find by the hydrometer that a given sample 
of spirit is 10 per cent, over proof, or "o. p.," as it 
is technically called, it means that 100 gallons of such 
spirit contain exactly as much alcohol as 110 gallons of 
proof spirit. 

In over proof spirit, the percentage "over proof" 
always represents the quantity of water which the given 
spirit requires to reduce it to " proof." By adding this 
percentage over proof to 100, we obtain a number which, 
multiplied by any number of gallons and divided by 100, 
gives the exact number of "proof gallons" which is 
contained in any quantity of the spirit referred to. 

Thus : a cask of spirit gauged at 91 gallons, and shown 
by the hydrometer to be 21 per cent, over proof — contains 
Per cent. " over proof" of sample 21, added 

uO Xi/i/ ••• ••• ••• .•• ••• l^X 

No. of gallons of the spirit 91 

100)11011 
No, of gallons of proof spiritss ,., ,,. H0*11 
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In like maimer, when a spirit is said to be 11 *' u.p.," or 
" mider proof," it means that 100 gallons of such spirit 
contains 11 gallons of water, and 89 gallons of ** proof 
spirit." By deducting the percentage "under proof** 
from 100, we not only obtain the number of proof gallons 
contained in 100 gallons of such spirit, but as in the last 
case, a factor which, multiplied by any number of gallons 
divided by 100, gives the exact number of "proof gal- 
lons" contained in any quantity of the given strength. 
Thus : an ullage brandy cask, containing 45 gallons of 
spirit at 10 "imder proof," would have the "proof" 
value of 

Percent, "under proof" of sample 10, 

subtracted from 100 90 

No. of gallons 45 

100)4050 

Quantity of "proof spirit "=40*50, or exactly 40i 
gallons. 

The strength of absolute alcohol (specific gravity •7988) 
is estimated at 75 J per cent, over proof. It therefore 
contains 175J per cent, of "proof spirit," whilst proof 
spirit (specific gravity '920) contains 57 per cent, of 
absolute alcohol; both being by measure or volume. 
Therefore 

Measure of aZco/iol X 176i t?^„:„ ^^««„«« ^i? x • -^ 

jQ^ ^ = ±jquiv. measure of proof spirU. 

and 

M!??5!ifMJE!l?.>L67^Equiv. meas. of abtolute alcohol 
From this is derived the Constant Multiplier 1*7525 (or 
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roughly If), and -57 applicable to any number of volumes 
or gallons. For 

Measure of alcohol x 1*7525 =equiy. meas. of proof spirit^ 
and 

Measure of proof spirit x '51 =eqmv. meas. of alcohol. 

In other words, when having the strength or per- 
centage of absolute alcohol by volume in any mixture, 
by multiplying that percentage by 1*7625, we have the 
equivalent percentage of "proof spirit," according to 
Sikes; and secondly, by multiplying the strength or 
percentage of "proof spirit," according to Sikes, by 
67, divided by 100, we have the equivalent strength of 
"absolute alcohol;" or the latter maybe arrived at, by 
reversing the first calculation, i,e, by dividing the per- 
centage of proof spirit by 1*7526. 

To ascertain what quantity of a spirit at any given 

strength is equivalent to, or contains 100 lbs. of absolute 

alcohol, we have only to divide the " constant number " 

2207*7 by the proof value per cent, of such spirit. Thus : 

for a spirit 12 under proof, this would be 

100—12=88 per cent, of proof spirit, 
and 

^ = 25*1 gallons (nearly). 

That is, 26-yV gallons of such spirit would contain 

100 S5s. of absolute alcohol. 

The 2207*7 is obtained as follows : — 

Wi* = 12-6 (nearly), 

*(t}ie spec. gray, of absolute alcohol) 

and 

12-6X175-26* =2207*7. 

*(the percentage of proof spirit in absolute alcohol) 
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By removing the decimal point one place to the right, 
we have the equivalent measure of 1000 S5s. By removing 
it (WW, two, or three places to the left, we have it respectively 
for 10 fts., 1 B>., and 1/lOth lb., from which the equivalent 
for all other weights may be easily obtained. 

By reversing the above operation the measure of alcohol 
corresponding to any given weight of spirit at any strength 
may also be easily found. 

The weight of one gallon of absolute alcohol being 7*988S>, 
that of one gallon of ^^ proof spirit,'* 9*2 lb, and that of 
the ** alcohol ** in one gallon of proof spirit 4*68 ft.,* the 
weight of any number of gallons, or volumes of either, 
and their equivalents, may be easily found. Thus : 

Gallons of alcohol x 7* 988 = pounds weight of alcohol, 

Gallons proof spirit x 9*2 =2?otmrf« weight of proof spirit, 
and 

Gallons of alcohol x 16'121+=fts. weight of proof spirit. 

Galls, proof spirit x 4 • 68 = contents in ft s weight of alcohol. 

The following Table, No. 4, has been constructed to 
remove the necessity of the tedious and difficult calcula- 
tions which are ordinarily required to determine the 
equivalent strength, volumes, and values of spirituous 
liquors, and to prevent the errors and irregularities 

• Obtained as follows : — 

'^(Weight of 1 gallon pf. sp.) 
•j^ = 2-03 and '^ = 4-68. 
•(Weight of pt sp.) 

t Obtained as follows : — 

(Weight of 1 gallon aba. alo.) (Weight of 1 gallon pf. spO 
7-938 X 9-2 



4*63 
(Weight of ale. In 1 gallon pf . sp.) 



= 16*121 
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which so frequently occur when these calculations or 
corrections are neglected. It shows at once, by "mere 
inspection,** the percentage volume of absolute alcohol 
in any liquid at 69° Fahrenheit, from the observed per- 
centage of the alcoholometer at any of the temperatures 
given opposite it, in the left-hand vertical colunm. The 
number (in smaller type) set immediately below this per- 
centage, and forming the second number of each triplet, 
denotes the volume which 1000 measures of such a liquor 
at the observed temperature would have when measured 
at the normal temperature of 69° Fahrenheit, or vice versa. 
By multiplying this number by the real strength under 
which it stands, the true richness of the sample in alcohol 
at the observed temperature at which the trial was made is 
at once found. Even this short and easy calculation is 
here rendered unnecessary, for the results obtained by it 
form the third number of each triplet, which, for sake of 
distinction, are not merely printed in small type, but are 
also enclosed in parentheses. Thus, the observed or 
apparent strength being 64 per cent, at 68° Fahrenheit, 
the real strength at 69® Fahrenheit would be 62'2 per 
cent. : — 1000 measures of such a liquor, if re-measured at 
69°, would only occupy 996 measures ; and at 68°, the 
observed temperature, its real strength is therefore only 
62 per cent. This table, although especially intended for 
the Alcoometre of M. Gay Lussac, is appHcable to per- 
centage results by volume obtained by any other 
instrument, or in any other manner ; and hence may 
be applied even to sweetened spirits, tinctures and fer- 
mented liquors. 
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Spirituous liquors of commerce being sold by mmmre^ 
and not by weight, those methods of alcholometry which 
give the results per cent, by volume^ are those which have 
been chiefly explained. 

In the laboratory, the method by weight is that most 
generally employed in delicate processes, and in analyses. 
By weight the percentage of alcohol remains the same for 
all temperatures for the same sample, whilst by volume 
the per-centage varies with the temperature of the liquid, 
as already mentioned. It is found that 1000 gallons of 
proof spirit, measured at the temperature of 60° Fahr., 
will, if re-measured at 69®, have increased to 1004J 
gallons, whilst 1000 gallons of the same spirit measured 
at 77° will be only equal to 991 J gallons at 69°. These 
changes are still more marked at higher strengths, and 
at extreme temperatures. A gallon of ^^ proof spirit^* 
weighs 9^Bb at 60° Fahrenheit; at a higher temperature 
it will weigh less ; at a lower one, more ; but as this weight 
constitutes the standard gallon at the temperature the 
proof is calculated for, it is manifest that persons pur- 
chasing spirits during warm weather, and paying for them 
according to their apparent quantity and strength, lose 
considerably by selling the same spirit when the weather 
becomes colder, without being conscious of such loss from 
the hydrometer ; for the relative proportions of the alcohol 
to the water, or the apparent strength, continues the same ; 
whilst the specific gravity and the volume alter with the 
temperature, the last being increased by warmth and 
lessened by cold, in exact opposition to the former. 
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Accuracy requires in all cases that a spirituous liquor 
should he tested for its strength at the temperature at which 
it was measured, and measured at the same temperature at 
which its strength was determined. 

A consideration of these facts has led some of the large 
traders to introduce the- system of weighing their spirits 
instead of measuring them, the weight of an imperial 
gallon at 60° Fahrenheit being taken as the "standard 
gallon.'* 

The specific gravity of ** proof spirit" at 61° Fahr. is '928. 

and at 60"" ,, •920. 
and contains in 100 parts 

49i of absolute alcohol ) 

kZ t . Uy Weight. 

60i of water ) 

and 

67*1 of absolute alcohol (nearly) ) 

> by Volume 
46*7 of water (nearly) ^ 

On this standard strength of proof ('920 at 60° Fahren- 
heit), are based all the calculations and language of trade 
and the revenue authorities in England. 

Anhydrous alcohol is uncongealable by cold, being still 
liquid at —166° Fahrenheit, when it acquires the con- 
sistency of castor oil ; but its contraction by cold between 
— 16° and + 99° Fahrenheit occurs with great regularity 
at the rate of '00047 part of its volume for every degree 
of the thermometer. 

Absolute (or Anhydrous) alcohol, having just been men- 
tioned, it will be well to explain precisely what it is. 
Brandy, like rum, hollands, and whisky, contains only about 
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half its volume of alcohol — ^gin much less. Dilute alcohol 
of this kind contams, besides water, variable quantities of 
essential oils, ether, acetic acid, and other flavouring 
matters, which, by one or more re-distillations with charcoal, 
lime, or other like substances, it for the most part loses, 
and then becomes commercial spirits of wine. By further 
rectification from chloride of calcium, lime, carbonate of 
potassa, or some other substance, which has a strong 
affinity for water, this last is retained, and the spirit 
passes over nearly pure. It is now called alcohol. By 
repeating the process, and using the proper precautions, 
it may be obtained entirely free from water, and is then 
called absolute or anhydrous alcohol. It should be neutral to 
test paper, colourless, evaporate entirely by heat, combine 
with water, retain its brilHancy, and possess a taste and 
smell resembling wine. 

Common ** proof spirit " may also be concentrated untQ 
its specific gravity falls to about 0*826 by simple dis- 
tillation in a water bath, at which specific gravity it 
contains only about 11 per cent, of water by weight, 
equivalent to 62*84 per cent, over proof, and it is then 
nearly as volatile as pure alcohol. This, in ordinary dis- 
tillation, is obtained in Coffey's, Derosne*s, and other 
methods, by concentration through the rectifier. In 
commerce ^e term alcohol ^ however, is imderstood to be 
any pure spirit of a greater strength than about 68 per 
cent, over proof, specific gravity •8886, or containing more 
than 86 per cent, by weight, or 90 per cent, by volume 
of pure alcohol ; whilst the British revenue standard alcohol, 
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or what is technically called Gilpin*s alcohol (from the 
Bevenue tahle formed by that gentleman), is a spirit of 
the specific gravity -825 at 60° Fahrenheit, which is said 
to contiun by toeight 89 per cent, of pure alcohol of '796 
and 11 per cent, of water, and 92*6 per cent of absolute 
alcohol by volume, which corresponds to about 62j per 
cent, over proof. According to Mr. Fownes, spirit of '826 
contains 89^ of anhydrous alcohol (•7988) by weight, 
whilst one of 89 per cent, has the higher specific gravity 
of -8254. 

In France, alcohol is valued not by weight but by volume, 
according to the indications of the alcoholometer of Gay 
Lussac (although Gartier's is used by the Government), 
and in Prussia it is valued by volume, according to the 
alcoholometer of Tralles, which latter is also used by the 
United States* Government. In Sicily, Gartier*s hydro- 
meter is generally preferred, which merely indicates the 
ipeeific gravity of the sample, by the depth to which it 
sinks in the Hquid. Tralles and Gay Lussac, on the 
other hand, have the stems so graduated as at once to 
indicate the proportion per cent, of alcohol present, either 
by weight, or by volume, at some standard temperature. 

A very convenient alcoholometer for ordinary purposes 
has been lately produced by some of the instrument 
makers ; it is of the usual form, but its stem on one side 
exhibits the percentage richness of the sample in alcohol 
by vohume, and the other side the percentage by weight. 
This instrument is sometimes called Bichter*s Alcoholo- 
meter. 
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In all cases it is, as already stated, absolutely necessary 
that the temperature be accurately observed when any 
instruments are used. Tables are constructed for com- 
parison, between the result by vohims, and by weighty at 
a temperature of 60"" Fahrenheit. The following state- 
ment in this way may be useful. It is one of comparison 
between the percentage of alcohol by volume, at a tem- 
perature of 60^, after Tralles, and the percentage by weight, 
to which is added the corresponding percentage of proof 
spirit at 60"" Fahr., according to Sikes. 

TABLE No. 5. 





FEB Cent, 




PimCBNT. 


By Volume 




Proof Spirit 




By Volume 


Proof Spirit 


by Tralles. 


By Weight. 


by Slkes 


By Weight 


by Tralles 


by Slkes 


at 60<» F. 




at 60e Fahr. 




at 60<> Fahr. 


at 60<' Fahr. 








• 










5 


4-00 


8-7625 


5 


6*25 


10-94 


10 


8-05 


17-625 


10 


12-41 


21-73 


15 


1215 


26-288 


15 


18-50 


32-38 


20 


16-28 


35-050 


20 


24-51 


42-90 


25 


20-46 


43-813 


25 


30-45 


53-28 


30 


24-69 


62-576 


30 


36-25 


63-44 


35 


28-99 


61-338 


35 


41-90 


73-34 


40 


33-39 


70100 


40 


. 47-41 


82-98 


45 


37-90 


78-863 


45 


52-75 


92-32 


60 


42*52 


87-625 


50 


67-93 


101-39 


65 


47-29 


96-388 


65 


62-94 


110-14 


60 


52-20 


10516 


60 


67-79 


118-64 


65 


57-26 


113-91 


65 


72-49 


126-86 





62-51 


122-68 


70 


77-01 


134-78 


75 


67-93 


131-44 


75 


81-40 


142-46 


80 


73-59 


140-20 


80 


85-62 


149-84 


85 


79-50 


148-96 


8'' 


89-61 


156-83 


90 


85-75 


157-73 


9C 


/ 93-42 


163-49 


95 


92-46 


166-49 


96 


96-95 


169-67 


100 


100-00 


175-26 


100 


10000 


175-25 



The French use the annexed table for the application 
of the centesimal scale of the degrees of alcohol in li^uidBi 
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the products of fennentation or dietdllatioii. The tem- 
peratme is at 16° of the oentigntde thermometer, which is 
equivalent to 12° of Beaumar, or 59° of Fahrenheit. Tli« 
degrees are those of Gartier'B instrument, vhicli is naod 



TABLE No. 6. 



D,^. 


l-e^™. 


d»b™ 


i.«™. 


Ue^« 


Degregi 


[>=g™ 


~ 


Culler. 


CedU- 


Celu, 


Carti^r. 


c™k« 


<;ar"i.r. 


CfnlM 


CrlU. 


10 


O'O 





lO'O 


34 


15-4 


68 


2fi-B 


11 


6-S 




10-2 


36 


15-6 


69 


•26-8 


12 


11'3 


3 


10-4 


36 


16-8 


70 


20-H 


13 


18-4 


3 


10-e 


37 


16-0 


71 


2«-7 


u 


25-4 


4 


10-8 


38 


16-3 


73 


27-1 


16 


31-7 




10-9 


39 


16-4 


73 


27-fi 


16 


37 


6 


ll-l 


40 


16 6 


71 


28-0 


17 


41-5 


7 


11-3 


41 


169 


76 


28<4 


18 


4B-5 


8 


11-5 


43 


17-1 


76 


38-9 


19 


49-3 


9 


11-6 


43 


17-4 


77 


29-1 


20 


625 


10 


11-8 




17-6 


78 


29-8 


21 


67'7 


11 


12'0 


45 


17-9 


79 


eo'S 


22 


58'7 


12 


12-1 


46 


18-1 


80 


80-8 


23 


61-S 


13 


13-3 


47 


18-4 


81 


SI a 


24 


64'6 


X4 


12-4 


48 


18-7 


83 


>1'8 f 


25 


66-9 


16 


12-5 


49 


19-0 


88 


S3-8 ( 


29 


69-4 


16 


12-7 


60 


19-3 


84 


83-8 1 


27 


. 71-8 


17 


12-8 


61 


le-fl 


85 


as-s 1 


28 


74 


18 


12-9 


52 


19-8 


K / m 


29 


7(5-3 


19 


13-1 


63 


30-1 


87 / M'4 


30 


78'4 


20 


13-2 


51 


20-5 1 


88 / U-0 


31 


80-5 


21 


13-4 


66 


so-a / 


W / M-6 


32 


82-4 


22 


13-S 


69 


ill / 


M 1 an 


33 


84-3 


23 


13-6 


57 


ai-4 / 


*I J tt^ 


31 


8a'2 


24 


13-a 


68 11-8 1 


M 1 nZ 


3B 


88-0 


36 


14-0 


5S S3-1 / 


W 1 t/^r 




89-6 


26 


14-1 


« »5 / 


37 


911 


37 


142 


a m 1 


38 


93-6 


28 


14-4 


« IM / 


39 


94-0 


29 


14-5 


U IH / 1 


I «( 

' Si 


40 


95-4 


30 


14-7 


« 1 M J * 


41 


96-fi 


31 


li-9 


ffi 1 Mi f • 


42 


97-7 


33 


IB-0 1 M / »7 flU 




13 


^^gt& 


88 


IM «T 1 »I 1 




M 


r V 


LL 
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by the French Government, and it is by this tftMe the 
payment of alcoholic duties in France is fixed. 

When they reduce tiie strengtii of spirit in France, and 
it is desired to know the quantity of water needed> they 
multiply the quantity to be reduced by the number of 
degrees it carries on Cartier*s areometer, dividing the 
product by the number expressing the degree it is wished 
to obtain. The result upon deducting the quantity of 
spirit employed will be that for the object desired. 

For example, if it is required to reduce 25 litres of 
spirit at 82° to 18°, then 26x82=800. This, divided by 
18, gives 44 Htres and 44 centilitres. Subtract from that 
the number of Htres of spirit employed, and the result, 
19*44, is the quantity desired. 

Baume's areometer, or hydrometer, is also frequently 
nsed on the Continent, and we therefore annex the fol- 
lowing table (see next page), showing the corresponding 
degrees of his areometer, and real specific gravities for 
liquids UghUr tiian water, 

Oartier*s instrument, which is frequently used in Italy 
and Sicily, has the same point for the *'Zero** of its 
scale as Bamne*s, but its degrees are rather smaller, 80^ 
Baume being equal to 82° Gartier. Baume's instruments 
were originally adjusted at the temperature of 1^\ Oent., 
,or 54i° Fahr. Those now made in France are adjusted 
at 15° Cent., or 59° Fahr., and those made in England at 
either 59° or (more usually) 60° Fahr. ; hence arise the 
discrepancies observable in the published tables of the 
« e(arespondenc6 bttweea de^pes of Bamne and real 
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TABLE No. 7. 

Corresponding degrees of Baume's Areoineters and real specific 

gramties. 

Areometer for liquids lighter than water or pesS'Spirit, 



Degrees 


Specific 


Degrees 


Specific 


Degrees 


Specific 


Degrees 


Specific 


Baum^. 


Gravity. 


Uaum^. 


Gravity. 


Baumd. 


Gravity. 


Baumd. 


Gravity. 


10 


1-000 


23 


0-9183 


36 


0-8488 


49 


0-7892 


11 


0-9932 


24 


0-9125 


37 


0-8439 


60 


0-7849 


12 


0-9865 


25 


0-9068 


38 


0-8391 


51 


0-7807 


13 


0-9799 


26 


0*9012 


39 


0-8343 


62 


0-7766 


. 14 


0-9733 


27 


0-8957 


40 


0-8295 


53 


0-7725 


16 


0-9669 


28 


0-8902 


41 


0-8249 


54 


0-7684 


16 


0-9605 


29 


0-8848 


42 


0-8202 


55 


0-7G43 


17 


0-9542 


30 


0-8795 


43 


0-8156 


56 


0.7(i04 


18 


0-9480 


31 


0-8742 


44 


0-8111 


57 


0-7556 


19 


0-9420 


32 


0-8690 


45 


0-8066 1 


68 


0-7526 


20 


0-9359 


33 


0-8639 


46 


0-8022 


59 


0-7487 


21 


0-9300 


34 


0-8588 


47 


0-7978 


60 


0-7449 


22 


0-9241 


35 


0-8538 


48 


0-7935 


61 


0-7411 



specific gravities." The ** standard temperature" of the 
instrument must be known for its correct application. 

As references to. the different thermometrical scales 
are frequently met with in books and correspondence, it 
is useful to know their relative value, and the method of 
reducing the one to the other. The boiling point of 
water is indicated by 212° on Fahrenheit's scale, 100° on 
the Centigrade, 80° on that of Eeaumur, and 0^ on that 
of De Lisle. The freezing point of water marks 82° 
Fahrenheit, and 0°, or Zero, on the Centigrade and 
Eeaumur, and 160° on the scale of De Lisle. The 0°, or 
Zero, of Fahrenheit is 82° below the freezing point of 
water. 

To reduce Centigrade degrees to those of Fahrenheit, 
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multiply them by 9, divide the product by 5, and to the 
quotient add 82, that is 

5 

To reduce Fahrenheit's degrees to Centigrade, 

Fahr.o~32xg ^(i3^^o 

To reduce Eeaumur's to Fahrenheit's, 

Bean.ox +32=Fahr.° 

4 

To convert Fahrenheit's ° to Eeaumur's®, 

^^^'°~^^^^=:Beaumur°, 

The following table will about equalise the scales of 
temperature in use in different counties. 

T ABLE No. 8. 



CentiKi'acle 


K^aiimur. 


Fahr. 


Centigrade 


R^umnr. 


Fahr. 


1 


1 


33 


16 


18 


60 


2 


H 


35 


17 


.13 J 


62 


3 


2 


37 


18 


14 


64 


4 


3 


39 


19 


15 


66 


5 


4 


41 


20 


16 


68 


6 


5 


42 


21 


17 


69 


7 


6J 


44 


22 


171 


71 


8 


6 


46 


23 


18 


73 


9 


7 


48 


24 


19 


75 


10 


8 


49 


25 


20 


77 


11 


9 


61 


26 


21 


79 


12 


9* 


53 


27 


21J 


80 


18 


10 


55 


28 


22 


82 


14 


11 


57 


29 


23 


84 


IS 


12 


59 


80 


24 


86 
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CHAPTEE X. 

Tests. 

As it might possibly be of service to many to be able to 
ascertain the saccharine and extractive matter in wine, as 
well as to test samples foi: suspected ingredients which are 
foreign to it, we annex a few tests which are simple in 
their manipulation. 

Richness in Alcohol, — ^Half fill a graduated glass tube 
(graduated centesimally) with the wine to be tried, and 
add thereto about 12 or 15 per cent, of a strong 
solution of diacetate of lead; then agitate the mixture 
until the colour is entirely or nearly removed ; next add 
anhydrous carbonate of potassa in powder until it sinks, 
undissolved, even after prolonged agitation .of the liquid. 
The whole is now allowed to repose for a short time, when 
the alcohol is seen floating on the top of the aqueous 
portion of the liquid in a well-marked stratum. Its 
quantity read off by means of the graduations of the 
tube, and doubled, gives the percentage richness of the 
sample in alcohol by volume. 

Gay Lussac has proposed another mode of applying 
this test, by agitating the sample with a little finely- 
powdered litharge imtil it is discoloured and hmpid ; it 
is then saturated with dry carbonate of potassa as before. 
The alcohol thus separated has a specific gravity varying 
from *8061 to *8118, and contaioB 8 or 4 per cent, of 
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water, but which, for all ordinary purposes, may be regarded 
as pure alcohol. 

The whole operation may be performed in two to 
five minutes, and furnishes very reliable approximative 
results, as have been proved in actual employment in 
several thousand instances. 

In most cases the decolouring part may be omitted* 

Saochabine and Extractive Mattes. 

The specific gravity corresponding to the alcoholic 
strength last found, is deducted from the real specific 
gravity of the sample ; the difference divided by '0025i, or 
multiplied by 400, gives the weight of solid, matter (chiefly 
sugar) in ounces per gallon (nearly.) 

Lead. 

The presence of lead or litharge in wine may be 
readily detected by sulphuretted hydrogen, or a solution 
of any hydrosulphuret, which will in that case produce a 
black precipitate. 

Hahnemann's Test. — From quicklime, 1 oz. ; flowers of 
sulphur, 1\ oz. ; mix, and heat them in a covered crucible 
for five or six minutes ; put 2 drachms of the product and 
an equal weight of tartaric acid (separately powdered) into 
a stoppered bottle, with a pint of water, and shake them 
well ; let the liquid settle, pour off the clear portion, and 
add of tartaric acid 1^ drachms. 

Dr. Paris' s Test, — From sulphuret of calcium and cream 
of tartar, of each (in powder), i oz^. ; hot water, 1 pint. 
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agitate etc., as before; decant the cold clear liquid into 
one oz. phials, and add 20 drops of hydrochloric acid to 
each of them. 

The above tests will throw down the least quantity of 
lead in wines, as a very sensible black precipitate. 

As iron might be accidentally contained in the wine, 
the hydrochloric acid is added to the last test to prevent 
the precipitation of that metal. 

Potash ob Soda impbopebly pbesent. 

A portion of the wine is evaporated nearly to dryness, 
and then agitated with rectified spirits. The filtered tincture, 
holding in solution acetate of potassa, is then divided into 
two portions, one of which is tested for acetic acid by the 
addition of strong sulphuric acid, which evolves fumes of 
the said acid, and the other for the alkali. 

Acetic acid reddens litmus paper, like other acids. The 
alkali changes litmus and most other vegetable blues to 
green; and turmeric paper and other vegetable yellows 
to brown. 

Alum. 

A portion of the wine is evaporated to dryness and 
ignited ; the residuum is then treated with a small quantity 
of hydrochloric acid, the mixture evaporated to dryness, 
again treated with diluted hydrochloric acid, and tested 
with liquor of potassa. If a white bulky precipitate forms, 
which is soluble in an excess of caustic potassa, and which 
is re-precipitated by a solution of sal ammoniac, the sample 
examined contained alum. 



162 the wine-gbowebs and 

Oil of Vitriol. 

A drop or two of the suspected wine may be poured 
upon a piece of paper, which must then be dried before 
the fire. Pure wine at most only stains the paper, but a 
wine containing sulphuric acid causes it to become charred 
ind rotten. The effect is more marked on paper which 
has been previously smeared with starch paste. 

According to M. Lassaigne, pure red wine deposits, by 
spontaneous evaporation^ a violet or purple stain on paper ; 
whilst that to which sulphuric acid has been added, even 
in quantity only equal to .j~^ to g^th part, leaves a pink 
stain in drying. 
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CHAPTEE XI. 

Casks. 

The care and management of the casks required in a 
large establishment is a very important department. 

It is found that they last longest when stored either in a 
dry situation, or in one uniformly very moist. Continual 
variation from the one to the other speedily rots them. 

Immediately casks are emptied (and are to be retained 
so for any length of time), they should be well drained, 
sulphured, and bunged down quite air tight, with as 

much care as if they were full ; by these means they will 
be preserved both sweet and sound. If any of the hoops 
become loose, they should be at once driven up tight, 
which will prevent the liability of their being lost or 
misplaced, as well as the casks fouling or becoming musty 
from the admission of air ; and with this object in view, 
those not in use should be occasionally examined. 

If they become musty, a simple remedy is to fill them 
with water, adding three or four pounds of coarsely- 
powdered, fresh-burnt charcoal, agitating them well for a 
few days. 

Charring the inside by fire, first removing the heads, 
is also practised when the casks are tainted. Some of 
the sherry houses have their caaka freshly charred for their 
choicest wines. The importance of this subject lately led 
to an investigation, in Bordeaux, of the effect of the 
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different qualities of oak on wines and spirits. It had 
been long known that certain substances in new wood 
excited fermentation, or if not, that they often imparted a 
disagreeable taste to the wine. This had generally been 
supposed to arise from the albumen. Experiments were 
made on the staves for barrels from different countries, 
as Dantzic, Lubeck, Memel, America, Bosnia, and France 
itself. The wood was found to consist of cerine, quercine, 
quercitrin (coloured yellow), tannin, gallic acid, an extrac- 
tive bitter matter, mucilage, albumen, ligneux, carbonate 
of lime, sulphate of lime, alumine, oxyde of iron, and 
some siUcious matter. These were examined separately 
in contact with wine, which became impregnated with 
their characters. White wines in no way changed their 
colour by the maceration, but imbibed the savour of the 
different substances forming the wood. The wood which 
had the least action on the spirit in the wine was 
the American. Those which communicated the most 
agreeable flavour were the staves of Dantzic, Stettin, 
Biga and Angouleme; and those which showed most 
colour came from Bosnia, Memel , and Lubeck. The timber 
of the North and of Angoumois was deemed the best for 
brandy. Several of the above substances, as cerine, 
albumen, and ligneux, or woody matter, as well as the 
mineral salts, were passed over as harmless. It would 
seem, however, that the albumen in new wood is apt to 
create a species of fermentation in the wine, when it is 
not destroyed by treating the interior of the casks with 
something to render its action inert. For this purpose, 



WINE-GOOPEBS' MANUAL. 165 

shippers have sometimes adopted the plan of thoroughly 
washing with alkaline water those casks which have been 
used at the vintage time, and of washing with acidulated 
water those which are new. 

American oak is exclusively used for both Sherry and 
Marsala. In the latter place it has been customary, 
hitherto, to pursue a very expensive course in seasoning, 
which the Xerez shippers obviate by simply steaming the 
casks. 

In France, before working up the wood they steep the 
staves in a strong lye of wood ashes. In the Xerez district 
all this expense is saved by the introduction of jets of steam, 
and by previously allowing the casks to remain a few days 
filled with water to soften the wood. Eighteen hours 
steaming is deemed ample; the casks are then dried by hot 
air, and considered ready for shipment. When possible, 
shippers avail themselves of the mosto, which is by far 
the best means of seasoning their casks; but this can 
only be accomplished to a limited extent, and out of all 
proportion to the requirements of the trade. The mosto 
so used is not injured in the slightest degree, for any 
flavour it may acquire is thrown off during the course of 
fermentation. 

The idea of steaming appears to have been borrowed 
from our English breweries, in which establishments the 
wood, after due exposure to the weather, is steeped in 
water, maintained at 110° Fahrenheit, for twenty-four 
hours, changing the water after six and twelve hours' 
immersion of the wood. The staves are then stacked until 
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required for use, and the longer they are so exposed the 
better. When made into casks they are steamed for six 
hours, filled with hot water for a similar period, and are 
then considered ready for use. To prevent breakage of the 
bung stave, which otherwise frequently happens during 
this process of steaming, a flange is placed over the nozzle 
of the steam pipe, raising the cask so as to prevent it 
resting upon the bilge ; a very simple method, yet found 
to answer. 
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ASVEBTISEIIENTS. 



GOBBESFONDENGE BELATIVE TO FBUVE WINE. 



From CHARLES A. CAMERON, Esq., L.K.Q.C.P.I., F.R.C S.I., Professor of Hygiene R.C.S., 

City and County Analyist. 
Laboratory, Ledwich School of Medicine, Peter-street, Dublin, 24M Marchf 1866. 

Having made a very careful examination of several samples of Pure Wine manufactured 
by Messrs. W. & P. THOMPSON, of Gardiner-street, I have arrived at results which enable 
me to express a most favourable opinion of the merits of that article. Unlike most flavour- 
ing essences, this Wine is perfectly wholesome per «e, and I have no doubt but that its 
fragrance and pleasant flavour will induce many to make it their beverage, unmixed with 
other fluids. A small proportion of this Wine added to Whisky, and other forms of ardent 
spirits, will improve, in a most remarkable manner, their qualities. Whilst Whisky of all 
ages and qualities is benefited by the addition of the Prune Wine, the effects are the most 
striking in the case of New Whisky. The flavour of recently distilled Whisky is extremely 
acrid, owing chiefly to the presence of fusel oil ; on adding, however, a small quantity of the 
Prune Wine, and allowing the mixture to stand for a day or two, the new Whisky acquires 
a most agreeable flavour. I And, also, that old Whisky of bad flavour is greatly improved 
by admixture with Prune Wine. I had about a gallon of Whisky, the taste of which was so 
nauseous that I was at a loss how to dispose of It ; but on mixing about a half-pint of 
Prune Wine with it, I found a compound which my punch-drinking friends pronounced to 
be Whisky of the very best quality. One advantage of no ordinary importance may be 
obtained by mixing Prune Wine with Spirits— namely, the dispensing with the ordinary 
refining agents, many of which, though they clear the liquids, injure more or less their 
flavour, and cause them to acidify. Prune Wine, I find, not only " flues" Whisky, but con- 
fers upon it that delicate brown hue so much admired in the case of Whisky that had been 
stored in Sherry casks. Prune Wine is therefore a purifying, a flavouring, and a colouring 
agent ; and as such deserves to be largely employed. 

CHARLES A. CAMERON, M.D., 

Professor of Chemistry ^ and Analyst to the CUy of Dublin. 

See Evidence of Professor Cameron "before the Committee of the House of Commons, in r^erence 

to the Adulteration qf Spirits. 



Report on Patent Prune Wine by Dr. WILLIAM WALLACE, F.R.S.E., F.C.S., Lecturer on 
Chemistry, and Public Analyst for the City of Glasgow. 

Chemical Laboratory, 138, Bath Street, Glasgow, lith September, 1876. 

" I have made a careful examination of the Prune Wine manufactured by Messrs Wm. 
and P. Thompson, Dublin, and have tested mixtures of it with various brands of Scotch 
Grain Whisky. The liquor is itself very agreeable, and when added to silent or grain spirit 
it communicates to it a pleasant flavour and odour resembling very closely the taste and 
bouquet resulting from age. I consider it perfectly wholesome, and see no reason to doubt 
that it will be largely used In Scotland as it has been for many years in Ireland, as an 
improver of Grain Whisky. 

" WILLIAM WALLACE, PH.D., Consulting and Analytical Chemist" 
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Patent Prune Wine is used by Distillers, Rectifiers, and Spirit Merchants, in 
all parts of the world, for fining, colouring, puiifyine^ mellowing, and rendering 
more wholesome, more palatable, and more saleable, uquors of eyerv description. 
This Wine is protected by British and Foreign Letters Patent, and can only be 
had direct fi-om the Patentees and Sole Manufacturers, 

X MESSRS. X 

W. & p. THOMPSON, 85, Lower aardiner Street, DUBLIN. 

In Butts, Hogsheads, and Quarter Casks, at 10s. 6d. per Ghillon. Colours — Pale, 
Golden, and Brown. For Export it is always forwarded under bond from the 
Bonded Warehouses of tiie Patentees, Mabbot-lane, Dublin, and may be ordered 
direct, or through Merohants and Shippera. Ccuks contain 40, 70, and 120 
OaJtMns etich. Cash or Reference required with Orders. 
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Just JPublished, small 8vo., Price 6d., 6y Post 7d, 

DUBLIN WHISKY, GENUINE & SPURIOUS : 

An Account of the Frauds Practised upon Consumers. 

THIS work is issued by the four firms of DistiUers of Genuine 
Dublin Whisky— Messrs. JOHN JAMESON & SON, WILLIAM 
JAMESON <fe CO., SIR JOHN POWER & SON, and GEORGE ROE & CO., 
as an exposure of the systematic frauds by which silent spirit artificially 
scented is sold to the public under the name of Whisky ; that being an 
article to which the above-described imitation bears no real resemblance, 
either in flavour or qualities. Genuine Whisky, like genuine wine, matures 
by keeping, and developes within itself a very remarkable bouquet and 
fragrance ; while the spurious imitations with which the market has been 
flooded either undergo no alteration or they alter only for the worse. All 
who drink what they believe or are told is Whisky should read this pamphlet, 
and should make a point of securing the genuine article, by which the 
reputation of Whisky as a wholesome spirit was created, and by which alone 
this reputation can be maintained. Spurious Whisky is commonly distilled 
from refuse, such as spoiled grain, rotten potatoes, waste molasses, and so 
forth, while Genuine Whisky is made only from grain or malt, or a mixture 
of them, of the best quality that skill and capital can obtain. The public 
will do well to acquire a knowledge of the facts, and not to allow themselves 
to be misled by the specious names under which much of the noxious silent 
spirit is offered to them by dealers who are tempted by the large profits 
allowed to the retailers by the makers of the spurious article. The pamphlet 
contains a notice of Mr. 0' Sullivan's speech upon the subject in the House 
of Commons, and a selection of newspaper articles, joined together by a con- 
necting narrative, and it will be found to be entertaining as well as instructive. 

Published and Sold by SUTTON 8HARPE & CO., 145, Queen Vicioria Street, London, E.G. 



DUBLIN WHIS KY. 

WE, the undersigned DISTILLEES of the City of DUBLIN, 
having ascertained that large quantities of Scotch Patent-still Silent 
Spirit are constantly blended with Country-made Irish Whisky in the 
Government warehouses in this country (but particularly in Dublin and 
Belfast), exported to England, and sold there as Pure Dublin Whisky, most 
strongly advise our customers, and all who wish to purchase Pure Dublin 
Whisky, to see first that the casks bear the brand and trade mark, as at foot, 
of the Distillery whose make they wish to buy, and that they have NOT 
upon them the word "Blended." 
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J> TRADE MASK. WM. JAMESON & CO. 

JJ & S TRADE MARK. JOHN JAMESON & SON. 

G K & GO. TRADE MARE GEORGE ROE & CO. 

^ P > TRADE MARK. JOHN POWER & SON. 



DUBLIN WHISKY DISTILLERY CO. 

(LZMTTED.) 




JOySS' ROAD BISTILLEBY, DVBIIN. 

PRODUCES ONLY 

THE FINEST DUBLIN WHISKY. 



ORDERS FOR TEN HOOSHEADS AND UPWARDS TAKEN AT THE DISTILLERY. 



ADVERTISEMENTS. 



EMIL HEMKEN & CO., 

14, BILLITER STREET, LONDON, E.G., 

WHOLESALE 

SStine Sc §^i JtteuhantB ^ ^^miB, 



CLARETS: 

J. MICHAELSON & CO.,' BORDE A UX. 

Veritable Benedictine Liqueur, 

From the Abbey of Fecamp, France. Created in 1510. An exquisite 
Tonic, Digestive, and Aperient. The best of all Liqnenrs. 



To prevent mitUtkea, U w necessary to observe the Label on the lower part of 
the Battle, bearing the Signature of the Managing Director, 

DISTILLEET: FECAMP, SEINE INFEEIEUKE. 
CENTEAL OFFICES: 76, Botjlevabd, Haussbhann, PARES. 



Sole Agents fob the United Kingdom: 

EMIL HEMKEN So CO., 

14, BILLITER STREET, LONDON, E.G. 



ADVERTISEMENTS. 



IPOXj I^OO-EIE?/ <Sc CO., 

BPBENAT, 

Ship only One Quality of CHAMPAGNE. 

Extra GixT^ tfftL 

SOLE AGENTS FOB THE 1TNITBD KIMODOIf, 

REUSS, LATJTEREN, & Co., 39, Crutched Priars. LONDON. E.G. 

XEREZ MUSCATINE, 

R. ARUNDELL & CO., 

117, STEPHEN'S GREEN WEST, DUBLIN, 

RECTIFIEBS, MANUFAGTUREBS, & SHIPFEBS. 



Messrs. B. ARUNDELL & CO. desire to draw the attention of Distillen 
and Spirit Merchants to the great excellence and valuable properties of their 
celebrated Xerex Muscantine. Its cleansing and purifying qualities have long 
been recognised by authorities — Distillers and Wine Merohants throughout the 
Kingdom — as essential to the raj>id and complete maturing and softening of 
voung and raw Spirits, and impartuig a superior finish that cannot be accompliuied 
by age. Througn the exercise of its powerful chemical properties, Xerez Musca- 
tme at once affects the absorption of the Amylic alcohol, or fusd oUy which so 
materially detracts from the value of New Spirits. It at the same time precipi- 
tates all neal^ and causes a complete deposit of all acrid impurities, and thus 
produces rapidly that improvement in mellowness and flavour which, under 
ordinarv circumstances, is acquired by l^e costly and tedious process of age. 
Xerez Muscatine adds nothing to the cost, ^ves no trouble, and enhances we 
value of Spirits at least 2s. 6d. per gallon, as is amply proved by the well-known 
fact that Whiskies finished by its use command the very highest price, and meet 
with universal approbation. 

To be had only from R. ARUNDELL & CO., 117, Stephen's Green West, DUBLIN. 

Price 10s. 6d. per Gallon, in Buns, Hogsheads, and Quarter Casks. 



WACHTER & CO., 

EPEENAY. 



LONDON HOUSE: 72, MARK LANE, E.G. 
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